

    
      
          
            
  
Niimpy: behavioral data analysis

Niimpy is a Python package for analyzing and quantifying behavioral data.  It uses
pandas to read data from disk, perform basic manipulations, and
provides many high-level functions for various types of data.
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Introduction


What

Niimpy is a Python package for analyzing and quantifying behavioral data. It uses pandas to read data from disk, perform basic manipulations, provides explorative data analysis functions, offers many high-level preprocessing functions for various types of data, and has functions for behavioral data analysis.



For Who

Niimpy is intended for researchers and data scientists analyzing digital behavioral data. Its purpose is to facilitate data analysis by providing a standardized replicable workflow.



Why

Digital behavioral studies using personal digital devices typically produce rich multi-sensor longitudinal datasets of mixed data types. Analyzing such data requires multidisciplinary expertise and software designed for the purpose. Currently, no standardized workflow or tools exist to analyze such data sets. The analysis requires domain knowledge in multiple fields and programming expertise. Niimpy package is specifically designed to analyze longitudinal, multimodal behavioral data. Niimpy is a user-friendly open-source package that can be easily expanded and adapted to specific research requirements. The toolbox facilitates the analysis phase by providing tools for data management, preprocessing, feature extraction, and visualization. The more advanced analysis methods will be incorporated into the toolbox in the future.



How

The toolbox is divided into four layers by functionality: 1) reading, 2) preprocessing, 3) exploration, and 4) analysis. For more information about the layers, refer the toolbox Architecture and workflow chapter. The quick start guide is be a good place to start. More detailed demo Jupyter notebooks are provided in the user guide chapter. Instructions for individual functions can be found under API chapter niimpy package.

This documentation has following chapters:


	Basic information about the toolbox


	Quickstart guide


	API documentation


	User guide


	Community guide


	Data documentation




Basic information contain this introduction, installation instructions, software architecture and workflow schematics, and information about compatible data input-formats and the required data schema.

The quickstart guide provides a minimal working analysis example to get you started.

The API documentation has all technical details, containing instruction about how to use the toolbox functions, classes, return types, arguments and such.

The user guide provide more thorough examples of each toolbox layer functionalities. The examples are in Jupyter notebook format.

The community guide has information about the authors, community rules, contribution, and our collaborators.





            

          

      

      

    

  

    
      
          
            
  
Installation

Niimpy is a normal Python package to install. It is not currently available on PyPi, so you can install it manually from github repository:

pip install niimpy





Note: only supports Python 3 (tested on 3.6. and above).




            

          

      

      

    

  

    
      
          
            
  
Architecture and workflow

Niimpy toolbox functionality is organized into four layers:


	Data Reading


	Data Preprocessing


	Data Exploration


	Data Analysis.




Each layer in implemented as a module. Following table presents the layer properties.







	Layer

	Purpose





	Reading

	Read data from the on-disk formats



	Preprocessing

	Prepare data for analysis



	Exploration

	Initial analysis, explorative data analysis



	Analysis

	Data analysis







Layer: reading

Data is read from the on-disk formats.

Typical input consists of filenames on disk, and typical output is a
pandas.DataFrame with a direct mapping of on-disk formats. For
convenience, it may do various other small limiting and preprocessing,
but should not look inside the data too much.

These are in niimpy.reading.



Layer: preprocessing

After reading the data for analysis, preprocessing can handle
filtering, etc. using the standard schema columns.  It does not look at or
understand actual sensor values, and the unknown sensor-specific
columns are passed straight through to a future layer.

Typical input arguments include the DataFrame, and output is the
DataFrame slightly adjusted, without affecting sensor-specific
columns.

These are in niimpy.preprocessing.



Layer: exploration

These functions can do data aggregation, basic analysis, and visualization which is
not specific to any sensor, instead of to the data type.

These are in niimpy.exploration.



Layer: analysis

These functions understand the sensor values and perform analysis
based on them.

These are often in modules specific to the type of analysis.

These are in niimpy.analysis.



Workflow

Typical behavioral data analysis workflow consists of following steps:


	Data reading -> Preprocessing -> Explorations -> Analysis




Other possible workflows:


	Data reading -> Exploration -> Preprocessing -> Analysis


	Data reading -> Exploration -> Preprocessing -> Exploration -> Analysis




Niimpy workflow diagram

[image: Niimpy toolbox flowchart]




            

          

      

      

    

  

    
      
          
            
  
File formats

In principle, Niimpy can deal with any files of any format - you only need to convert them to a DataFrame. Still, it is very useful to have some common formats, so we present two standard formats with default readers:


	CSV files are very standard and normal to create and understand, but in order to deal with them everything must be loaded into memory.


	sqlite3 databases, which requires sqlite3 to read, but provides more power for filtering and automatic processing without reading everything into memory.





DataFrame format (in-memory)

In-memory, data is stored in a pandas DataFrame [https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html]. This is basically a normal dataframe. There are some standardized columns (see the schema) and the index is a DatetimeIndex.



CSV files

CSV files should have a header that lists the column names and generally be readable by pandas.read_csv.

Reading these can be done with niimpy.read_csv:


[1]:





import os
import niimpy
import niimpy.config as config

# Read the battery data
df= niimpy.read_csv(config.MULTIUSER_AWARE_BATTERY_PATH, tz='Europe/Helsinki')









sqlite3 databases

For the purposes of niimpy, sqlite3 databases can generally be seen as supercharged CSV files.

A single database file could contain multiple datasets within it, thus when reading them a table name must be specified.

One reads the entire database into memory using sqlite.read_sqlite:


[2]:





# Read the sqlite3 data
df= niimpy.read_sqlite(config.SQLITE_SINGLEUSER_PATH, table="AwareScreen", tz='Europe/Helsinki')







You can list the tables within a database using niimpy.reading.read.read_sqlite_tables:


[3]:





niimpy.reading.read.read_sqlite_tables(config.SQLITE_SINGLEUSER_PATH)








[3]:







{'AwareScreen'}






sqlite3 files are highly recommended as a data storage format, since many common exploration options can be done within the database itself without reading the whole data into memory or writing an iterator. However, the interface is more difficult to use. Niimpy (before 2021-07) used this as its primary interface, but since then this interface has been de-emphasized. You can read more in the database section, but this is only recommended if you need efficiency when using
massive amounts of data.



Other formats

You can add readers for any types of formats which you can convert into a Pandas dataframe (so basically anything). For examples of readers, see niimpy/reading/read.py. Apply the function niimpy.preprocessing.util.df_normalize in order to apply some standardizations to get the standard Niimpy format.





            

          

      

      

    

  

    
      
          
            
  
Data schema

This page documents the expected data schema of Niimpy.  This does
not extend to the contents of data from sensors (yet), but relates
to the metadata applicable to all sensors.

By using a standardized schema (mainly column names), we can promote
interoperability of various tools.


Format

Data is in a tabular (relational) format.  A row is an observation,
and columns are properties of observations.  (At this level of
abstraction, an “observation” may be one sensor observation, or some
data which contains a package of multiple observations).

In Niimpy, this is internally stored and handled as a
pandas.DataFrame.  The schema naturally maps to the columns/rows of
the DataFrames.

The on-disk format is currently irrelevant, as long as the producers
can create a DataFrame of the necessary format.  Currently, we provide
readers for sqlite3 and csv.  Other standards may be implemented later.



Standard columns in DataFrames

By having standard columns, we can create portable functions that
easily operate on diverse data types.


	The DataFrame index should be a pandas.DatetimeIndex.


	user: opaque identifier for the user.  Often a string or
integer.


	device: unique identifier for a user’s device (not the
device type).  For example, a user could have multiple phones, and
each would have a separate device identifier.


	time: timestamp of the observation, in unixtime (seconds
since 00:00 on 1970-01-01), stored as an integer.  Unixtime is a
globally unique measure
of an instance of time on Earth, and to get localtime it is combined
with a timezone.

In on-disk formats, time is considered the master timestamp,
many other time-based properties are computed from it (though you
could produce your own DataFrames other ways).  In some of the
standard formats (CSV/sqlite3), when a file is read, this integer
column is automatically converted to the datetime column below
and the DataFrame index.



	datetime: a DateTime-compatible object, such as in pandas a
numpy.datetime64 object, used only in in-memory representations (not
usually written to portable save files).  This should be an
timezone-aware object, and the data loader handles the timezone
conversion.  automatically added to DataFrames when loaded.

It is the responsibility of each loader (or preprocessor) to add
this column to the in-memory representation by converting the
time column to this format.  This happens automatically with
readers included in niimpy.



	timezone: Timezone in some format.  Not yet used, to be
decided.


	For questionaire data


	id: a question identifier.  String, should be of form
QUESTIONAIRE_QUESTION, for example PHQ9_01.  The common
prefix is used to group questions of the same series.


	answer: the answer to the question.  Opaque identifier.








Sensor-specific schemas are defined elsewhere.  Columns which are not
defined here are allowed and considered to be part of the sensors,
most APIs should pass through unknown columns for handling in a future
layer (sensor analysis).



Other standard columns in Niimpy

These are not part of the primary schema, but are standard in Niimpy.


	day: e.g. 2021-04-09 (str)


	hour: hour of day, e.g. 15 (int)






Standard columns in on-disk formats

For the most part, this maps directly to the columns you see above.
An on-disk format should have a time column (unixtime, integer)
plus whatever else is needed for that particular sensor, based on the
above.





            

          

      

      

    

  

    
      
          
            
  
How to cite
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See also
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Quick start

We will guide you through the main features of niimpy. This guide assumes that you have basic knowledge of Python. Also, please refers to the installation [https://niimpy.readthedocs.io/en/latest/installation/] page for installing niimpy.

This guide provides an example of reading and handling Aware battery data. The tutorial will guide you through 4 basic steps of a data analysis pipeline:


	Reading


	Preprocessing


	Visualization


	Basic analysis





[1]:





# Setting up plotly environment
import plotly.io as pio
pio.renderers.default = "png"








[2]:





import numpy as np
import niimpy
from niimpy import config
from niimpy.exploration.eda import punchcard, missingness
from niimpy.preprocessing import battery








Reading

niimpy provides a simple function to read data from csv and sqlite database. We will read a csv file containing 1 month of battery data from an individual.


[3]:





df = niimpy.read_csv(config.MULTIUSER_AWARE_BATTERY_PATH, tz='Europe/Helsinki')
df.head()








[3]:
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niimpy API docs

This section provides function reference for Niimpy. Please refer to the user guide for further details on the function usage.



	niimpy package
	Subpackages
	niimpy.analysis package
	Module contents





	niimpy.exploration package
	Subpackages

	Submodules

	Module contents





	niimpy.preprocessing package
	Submodules

	Module contents





	niimpy.reading package
	Submodules

	Module contents









	Submodules
	niimpy.demo module





	Module contents
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niimpy package


Subpackages



	niimpy.analysis package
	Module contents





	niimpy.exploration package
	Subpackages
	niimpy.exploration.eda package
	Submodules

	Module contents









	Submodules
	niimpy.exploration.missingness module
	missing_data_format()

	missing_noise()

	screen_missing_data()





	niimpy.exploration.setup_dataframe module
	create_categorical_dataframe()

	create_dataframe()

	create_missing_dataframe()

	create_timeindex_dataframe()









	Module contents





	niimpy.preprocessing package
	Submodules
	niimpy.preprocessing.application module
	app_count()

	app_duration()

	classify_app()

	extract_features_app()

	group_data()

	reset_groups()





	niimpy.preprocessing.audio module
	audio_count_loud()

	audio_count_silent()

	audio_count_speech()

	audio_max_db()

	audio_max_freq()

	audio_mean_db()

	audio_mean_freq()

	audio_median_db()

	audio_median_freq()

	audio_min_db()

	audio_min_freq()

	audio_std_db()

	audio_std_freq()

	extract_features_audio()

	group_data()

	reset_groups()





	niimpy.preprocessing.battery module
	battery_charge_discharge()

	battery_discharge()

	battery_gaps()

	battery_mean_level()

	battery_median_level()

	battery_occurrences()

	battery_shutdown_time()

	battery_std_level()

	extract_features_battery()

	find_battery_gaps()

	find_non_battery_gaps()

	find_real_gaps()

	format_battery_data()

	group_data()

	reset_groups()

	shutdown_info()





	niimpy.preprocessing.communication module
	call_count()

	call_duration_mean()

	call_duration_median()

	call_duration_std()

	call_duration_total()

	call_outgoing_incoming_ratio()

	extract_features_comms()

	group_data()

	reset_groups()

	sms_count()





	niimpy.preprocessing.filter module
	filter_dataframe()





	niimpy.preprocessing.location module
	cluster_locations()

	compute_nbin_maxdist_home()

	distance_matrix()

	extract_features_location()

	filter_location()

	find_home()

	get_speeds_totaldist()

	group_data()

	location_distance_features()

	location_number_of_significant_places()

	location_significant_place_features()

	number_of_significant_places()

	reset_groups()





	niimpy.preprocessing.sampledata module

	niimpy.preprocessing.screen module
	duration_util_screen()

	event_classification_screen()

	extract_features_screen()

	group_data()

	reset_groups()

	screen_count()

	screen_duration()

	screen_duration_max()

	screen_duration_mean()

	screen_duration_median()

	screen_duration_min()

	screen_duration_std()

	screen_first_unlock()

	screen_off()

	util_screen()





	niimpy.preprocessing.subject_selection module

	niimpy.preprocessing.survey module
	clean_survey_column_names()

	convert_survey_to_numerical_answer()

	extract_features_survey()

	group_data()

	reset_groups()

	sum_survey_scores()

	survey_statistic()





	niimpy.preprocessing.tracker module
	extract_features_tracker()

	group_data()

	reset_groups()

	step_summary()

	tracker_daily_step_distribution()





	niimpy.preprocessing.util module
	aggregate()

	date_range()

	df_normalize()

	install_extensions()

	occurrence()

	set_tz()

	tmp_timezone()

	to_datetime()

	uninstall_extensions()









	Module contents





	niimpy.reading package
	Submodules
	niimpy.reading.database module
	Database format

	Quick usage

	See also

	ALL

	Data1

	open()

	sqlite3_stdev





	niimpy.reading.read module
	read_csv()

	read_csv_string()

	read_sqlite()

	read_sqlite_tables()









	Module contents











Submodules



	niimpy.demo module







Module contents
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niimpy.analysis package


Module contents
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niimpy.exploration package


Subpackages



	niimpy.exploration.eda package
	Submodules
	niimpy.exploration.eda.categorical module
	categorize_answers()

	get_xticks_()

	plot_categories()

	plot_grouped_categories()

	question_by_group()

	questionnaire_grouped_summary()

	questionnaire_summary()





	niimpy.exploration.eda.countplot module
	barplot_()

	boxplot_()

	calculate_bins()

	countplot()

	get_counts()





	niimpy.exploration.eda.lineplot module
	calculate_averages_()

	plot_averages_()

	plot_timeseries_()

	resample_data_()

	timeplot()





	niimpy.exploration.eda.missingness module
	bar()

	bar_count()

	heatmap()

	matrix()





	niimpy.exploration.eda.punchcard module
	combine_dataframe_()

	get_timerange_()

	punchcard_()

	punchcard_plot()









	Module contents











Submodules



	niimpy.exploration.missingness module
	missing_data_format()

	missing_noise()

	screen_missing_data()





	niimpy.exploration.setup_dataframe module
	create_categorical_dataframe()

	create_dataframe()

	create_missing_dataframe()

	create_timeindex_dataframe()











Module contents
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niimpy.exploration.eda package


Submodules



	niimpy.exploration.eda.categorical module
	categorize_answers()

	get_xticks_()

	plot_categories()

	plot_grouped_categories()

	question_by_group()

	questionnaire_grouped_summary()

	questionnaire_summary()





	niimpy.exploration.eda.countplot module
	barplot_()

	boxplot_()

	calculate_bins()

	countplot()

	get_counts()





	niimpy.exploration.eda.lineplot module
	calculate_averages_()

	plot_averages_()

	plot_timeseries_()

	resample_data_()

	timeplot()





	niimpy.exploration.eda.missingness module
	bar()

	bar_count()

	heatmap()

	matrix()





	niimpy.exploration.eda.punchcard module
	combine_dataframe_()

	get_timerange_()

	punchcard_()

	punchcard_plot()











Module contents
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niimpy.exploration.eda.categorical module

Created on Thu Nov 18 14:49:22 2021

@author: arsii


	
niimpy.exploration.eda.categorical.categorize_answers(df, question)

	Extract a question answered and count different answers.


	Parameters

	
	dfPandas Dataframe
	Dataframe containing questionnaire data



	questionstr
	dataframe column sontaining question id



	answer_columnstr
	dataframe column containing the answer







	Returns

	
	category_counts: Pandas Dataframe
	Dataframe containing the category counts of answers
filtered by the question














	
niimpy.exploration.eda.categorical.get_xticks_(ser)

	Helper function for plot_categories function.
Convert series index into xtick values and text.


	Parameters

	
	serPandas series
	Series containing the categorized counts














	
niimpy.exploration.eda.categorical.plot_categories(df, title=None, xlabel=None, ylabel=None, width=900, height=900)

	Create a barplot of categorical data


	Parameters

	
	dfPandas Dataframe
	Dataframe containing categorized data



	titlestr
	Plot title



	xlabelstr
	Plot xlabel



	ylabelstr
	Plot ylabel



	widthinteger
	Plot width



	heightinteger
	Plot height







	Returns

	
	fig: plotly Figure
	A barplot of the input data














	
niimpy.exploration.eda.categorical.plot_grouped_categories(df, group, title=None, xlabel=None, ylabel=None, width=900, height=900)

	Plot summary barplot for questionnaire data.


	Parameters

	
	df: Pandas DataFrameGroupBy
	A grouped dataframe containing categorical data



	group: str
	Column used to describe group



	titlestr
	Plot title



	xlabelstr
	Plot xlabel



	ylabelstr
	Plot ylabel



	widthinteger
	Plot width



	heightinteger
	Plot height







	Returns

	
	fig: plotly Figure
	Figure containing barplots of the data in each group














	
niimpy.exploration.eda.categorical.question_by_group(df, question, group='group')

	Plot summary barplot for questionnaire data.


	Parameters

	
	dfPandas Dataframe
	Dataframe containing questionnaire data



	questionstr
	question id



	answer_columnstr
	answer_column containing the answer



	groupstr
	group by this column







	Returns

	
	dfPandas DataFrameGroupBy
	Dataframe a single answers column filtered by the question
parameter and grouped by the group parameter














	
niimpy.exploration.eda.categorical.questionnaire_grouped_summary(df, question, group='group', title=None, xlabel=None, ylabel=None, width=900, height=900)

	Create a barplot of categorical data


	Parameters

	
	dfPandas Dataframe
	Dataframe containing questionnaire data



	questionstr
	question id



	titlestr
	Plot title



	xlabelstr
	Plot xlabel



	ylabelstr
	Plot ylabel



	userBool or str
	If str, plot single user data
If False, plot group level data



	groupstr
	group by this column







	Returns

	
	fig: plotly Figure
	A barplot of the input data














	
niimpy.exploration.eda.categorical.questionnaire_summary(df, question, title=None, xlabel=None, ylabel=None, user=None, width=900, height=900)

	Plot summary barplot for questionnaire data.


	Parameters

	
	dfPandas Dataframe
	Dataframe containing questionnaire data



	questionstr
	question id



	titlestr
	Plot title



	xlabelstr
	Plot xlabel



	ylabelstr
	Plot ylabel



	userBool or str
	If str, plot single user data
If False, plot group level data







	Returns

	
	fig: plotly Figure
	A barplot summary of the questionnaire
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niimpy.exploration.eda.countplot module

Created on Mon Nov  8 14:42:18 2021

@author: arsii


	
niimpy.exploration.eda.countplot.barplot_(df, fig_title, xlabel, ylabel)

	Plot a barplot showing counts for each subjects

A dataframe must have columns named ‘user’, containing the user id’s,
and ‘values’ containing the observation counts.


	Parameters

	
	dfPandas Dataframe
	Dataframe containing the data



	fig_titlestr
	Plot title



	xlabelstr
	Plot xlabel



	ylabelstr
	Plot ylabel







	Returns

	








	
niimpy.exploration.eda.countplot.boxplot_(df, fig_title, points='outliers', y='values', xlabel='Group', ylabel='Count', binning=False)

	Plot a boxplot


	Parameters

	
	dfPandas Dataframe
	Dataframe containing the data



	fig_titlestr
	Plot title



	pointsstr
	If ‘all’, show all observations next to boxplots
If ‘outliers’, show only outlying points
The default is ‘outliers’



	y: str
	A dataframe column to plot



	xlabelstr
	Plot xlabel



	ylabelstr
	Plot ylabel







	Returns

	








	
niimpy.exploration.eda.countplot.calculate_bins(df, binning)

	Calculate time index based bins for each observation in the dataframe.


	Parameters

	
	dfPandas DataFrame
	

	binningstr
	

	to_stringbool
	





	Returns

	
	binspandas period index
	












	
niimpy.exploration.eda.countplot.countplot(df, fig_title, plot_type='count', points='outliers', aggregation='group', user=None, column=None, binning=False)

	Create boxplot comparing groups or individual users.


	Parameters

	
	dfpandas DataFrame
	A DataFrame to be visuliazed



	fig_titlestr
	The plot title.



	plot_typestr
	If ‘count’, plot observation count per group (boxplot) or by user (barplot)
If ‘value’, plot observation values per group (boxplot)
The default is ‘count’



	aggregationstr
	If ‘group’, plot group level summary
If ‘user’, plot user level summary
The default is ‘group’



	userstr
	if given …  
The default is None



	columnstr, optional
	if None, count number of rows.  If given, count only occurances of that column. 
The default is None.







	Returns

	








	
niimpy.exploration.eda.countplot.get_counts(df, aggregation)

	Calculate datapoint counts by group or by user


	Parameters

	
	dfPandas DataFrame
	

	aggregationstr
	





	Returns

	
	n_eventsPandas DataFrame
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niimpy.exploration.eda.lineplot module

Created on Wed Oct 27 09:53:46 2021

@author: arsii


	
niimpy.exploration.eda.lineplot.calculate_averages_(df, column, by)

	calculate group averages by given timerange






	
niimpy.exploration.eda.lineplot.plot_averages_(df, column, by='hour')

	Plot user group level averages by hour or by weekday.


	Parameters

	
	dfPandas Dataframe
	Dataframe containing the data



	columnstr
	Columns to plot.



	bystr, optional
	Indicator for group level averaging. The default is False.
If ‘hour’, hourly averages per group are presented.
If ‘weekday’, daily averages per gruop are presented.







	Returns

	
	None.
	












	
niimpy.exploration.eda.lineplot.plot_timeseries_(df, columns, users, title, xlabel, ylabel, resample=False, interpolate=False, window_len=False, reset_index=False)

	There goes the text.


	Parameters

	
	dfPandas Dataframe
	Dataframe containing the data



	columnslist or str
	Columns to plot.



	userslist or str
	Users to plot.



	titlestr
	Plot title.



	xlabelstr
	Plot xlabel.



	ylabelstr
	Plot ylabel.



	resamplestr, optional
	Data resampling frequency. The default is False.
For details: https://pandas.pydata.org/docs/reference/api/pandas.DataFrame.resample.html



	interpolatebool, optional
	If true, time series will be interpolated using splines. The default is False.



	windowint, optional
	Rolling window smoothing window size. The default is False.



	reset_indexbool, optional
	If true, dataframe index will be resetted. The default is False.







	Returns

	
	None.
	












	
niimpy.exploration.eda.lineplot.resample_data_(df, resample, interpolate, window_len, reset_index)

	resample dataframe for plotting






	
niimpy.exploration.eda.lineplot.timeplot(df, users, columns, title, xlabel, ylabel, resample=False, interpolate=False, window=False, reset_index=False, by=False)

	Plot a time series plot. Plot selected users and columns or group level
averages, aggregated by hour or weekday.


	Parameters

	
	dfPandas Dataframe
	Dataframe containing the data



	userslist or str
	Users to plot.



	columnslist or str
	Columns to plot.



	titlestr
	Plot title.



	xlabelstr
	Plot xlabel.



	ylabelstr
	Plot ylabel.



	resamplestr, optional
	Data resampling frequency. The default is False.
For details: https://pandas.pydata.org/docs/reference/api/pandas.DataFrame.resample.html



	interpolatebool, optional
	If true, time series will be interpolated using splines. The default is False.



	windowint, optional
	Rolling window smoothing window size. The default is False.



	reset_indexbool, optional
	If true, dataframe index will be resetted. The default is False.



	bystr, optional
	Indicator for group level averaging. The default is False.
If ‘hour’, hourly averages per group are presented.
If ‘weekday’, daily averages per gruop are presented.



	Returns
	

	——-
	

	None.
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niimpy.exploration.eda.missingness module

This module is rewritten based on the missingno package.
The original files can be found here: https://github.com/ResidentMario/missingno


	
niimpy.exploration.eda.missingness.bar(df, columns=None, title='Data frequency', xaxis_title='', yaxis_title='', sampling_freq=None, sampling_method='mean')

	Display bar chart visualization of the nullity of the given DataFrame.


	Parameters

	
	df: pandas Dataframe
	Dataframe to plot



	columns: list, optional
	Columns from input dataframe to investigate missingness. If none is given, uses all columns.



	title: str
	Figure’s title



	xaxis_title: str, optional
	x_axis’s label



	yaxis_title: str, optional
	y_axis’s label



	sampling_freq: str, optional
	Frequency to resample the data. Requires the dataframe to have datetime-like index. Possible values: ‘H’, ‘T’



	sampling_method: str, optional
	Resampling method. Possible values: ‘sum’, ‘mean’. Default value is ‘mean’.



	Returns
	

	——-
	

	fig: Plotly figure.
	












	
niimpy.exploration.eda.missingness.bar_count(df, columns=None, title='Data frequency', xaxis_title='', yaxis_title='', sampling_freq='H')

	Display bar chart visualization of the nullity of the given DataFrame.


	Parameters

	
	df: pandas Dataframe
	Dataframe to plot



	columns: list, optional
	Columns from input dataframe to investigate missingness. If none is given, uses all columns.



	title: str
	Figure’s title



	xaxis_title: str, optional
	x_axis’s label



	yaxis_title: str, optional
	y_axis’s label



	sampling_freq: str, optional
	Frequency to resample the data. Requires the dataframe to have datetime-like index. Possible values: ‘H’, ‘T’







	Returns

	
	fig: Plotly figure.
	












	
niimpy.exploration.eda.missingness.heatmap(df, height=800, width=800, title='', xaxis_title='', yaxis_title='')

	Return ‘plotly’ heatmap visualization of the nullity correlation of the Dataframe.


	Parameters

	
	df: pandas Dataframe
	Dataframe to plot



	width: int:
	Figure’s width



	height: int:
	Figure’s height



	Returns
	

	——-
	

	fig: Plotly figure.
	












	
niimpy.exploration.eda.missingness.matrix(df, height=500, title='Data frequency', xaxis_title='', yaxis_title='', sampling_freq=None, sampling_method='mean')

	Return matrix visualization of the nullity of data.
For now, this function assumes that the data frame is datetime indexed.


	Parameters

	
	df: pandas Dataframe
	Dataframe to plot



	columns: list, optional
	Columns from input dataframe to investigate missingness. If none is given, uses all columns.



	title: str
	Figure’s title



	xaxis_title: str, optional
	x_axis’s label



	yaxis_title: str, optional
	y_axis’s label



	sampling_freq: str, optional
	Frequency to resample the data. Requires the dataframe to have datetime-like index. Possible values: ‘H’, ‘T’



	sampling_method: str, optional
	Resampling method. Possible values: ‘sum’, ‘mean’. Default value is ‘mean’.



	Returns
	

	——-
	

	fig: Plotly figure.
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niimpy.exploration.eda.punchcard module

Created on Thu Nov 18 16:14:47 2021

@author: arsii


	
niimpy.exploration.eda.punchcard.combine_dataframe_(df, user_list, columns, res, date_index, agg_func=<function mean>)

	resample values from multiple users into new dataframe


	Parameters

	
	dfPandas Dataframe
	Dataframe containing the data



	user_listlist
	List containing user names/id’s (str)



	columnslist
	List of column names (str) to be plotted



	resstr
	Resample parameter e.g., ‘D’ for resampling by day



	date_indexpd.date_range
	Date range used as an index



	agg_funcnumpy function
	Aggregation function used with resample. The default is np.mean







	Returns

	
	df_combpd.DataFrame
	Resampled and combined dataframe














	
niimpy.exploration.eda.punchcard.get_timerange_(df, resample)

	get first and last timepoint from the dataframe, 
and return a resampled datetimeindex.


	Parameters

	
	dfPandas Dataframe
	Dataframe containing the data



	ressamplestr
	Resample parameter e.g., ‘D’ for resampling by day







	Returns

	
	date_indexpd.DatatimeIndex
	Resampled DatetimeIndex














	
niimpy.exploration.eda.punchcard.punchcard_(df, title, n_xticks, xtitle, ytitle)

	create a punchcard plot


	Parameters

	
	dfPandas Dataframe
	Dataframe containing the data



	titlestr
	Plot title.



	n_xticksint or None
	Number of xaxis ticks. If None, scaled automatically.



	xtitlestr
	Plot xaxis title



	ytitlestr
	Plot yaxis title







	Returns

	
	figplotly.graph_objs._figure.Figure
	Punchcard plot














	
niimpy.exploration.eda.punchcard.punchcard_plot(df, user_list=None, columns=None, title='Punchcard Plot', resample='D', normalize=False, agg_func=<function mean>, timerange=False)

	Punchcard plot for given users and column with optional resampling


	Parameters

	
	dfPandas Dataframe
	Dataframe containing the data



	user_listlist, optional
	List containing user id’s as string. The default is None.



	columnslist, optional
	List containing columns as strings. The default is None.



	titlestr, optional
	Plot title. The default is “Punchcard Plot”.



	resamplestr, optional
	Indicator for resampling frequency. The default is ‘D’ (day).



	agg_funcnumpy function
	Aggregation function used with resample. The default is np.mean



	normalizeboolean, optional
	If true, data is normalized using min-max-scaling. The default is False.



	timerangeboolean or tuple, optional
	If false, timerange is not filtered. 
If tuple containing timestamps, timerange is filtered.
The default is False.







	Returns

	
	figplotly.graph_objs._figure.Figure
	Punchcard plot
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niimpy.exploration.missingness module


	
niimpy.exploration.missingness.missing_data_format(question, keep_values=False)

	Returns a series of timestamps in the right format to allow missing data visualization
.


	Parameters

	
	question: Dataframe
	












	
niimpy.exploration.missingness.missing_noise(database, subject, start=None, end=None)

	Returns a Dataframe with the estimated missing data from the ambient
noise sensor.

NOTE: This function aggregates data by day.


	Parameters

	
	database: Niimpy database
	

	user: string
	

	start: datetime, optional
	

	end: datetime, optional
	





	Returns

	
	avg_noise: Dataframe
	












	
niimpy.exploration.missingness.screen_missing_data(database, subject, start=None, end=None)

	Returns a DataFrame contanining the percentage (range [0,1]) of loss data
calculated based on the transitions of screen status. In general, if
screen_status(t) == screen_status(t+1), we declared we have at least one
missing point.


	Parameters

	
	database: Niimpy database
	

	user: string
	

	start: datetime, optional
	

	end: datetime, optional
	





	Returns

	
	count: Dataframe
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niimpy.exploration.setup_dataframe module


	
niimpy.exploration.setup_dataframe.create_categorical_dataframe()

	Create a sample Pandas dataframe used by the test functions.


	Returns

	
	dfpandas.DataFrame
	Pandas dataframe containing sample data.














	
niimpy.exploration.setup_dataframe.create_dataframe()

	Create a sample Pandas dataframe used by the test functions.


	Returns

	
	dfpandas.DataFrame
	Pandas dataframe containing sample data.














	
niimpy.exploration.setup_dataframe.create_missing_dataframe(nrows, ncols, density=0.9, random_state=None, index_type=None, freq=None)

	Create a Pandas dataframe with random missingness.


	Parameters

	
	nrowsint
	Number of rows



	ncolsint
	Number of columns



	density: float
	Amount of available data



	random_state: float, optional
	Random seed. If not given, default to 33.



	index_type: float, optional
	Accepts the following values: “dt” for timestamp, “int” for integer.



	freq: string, optional:
	Sampling frequency. This option is only available is index_type is “dt”.







	Returns

	
	dfpandas.DataFrame
	Pandas dataframe containing sample data with random missing rows.














	
niimpy.exploration.setup_dataframe.create_timeindex_dataframe(nrows, ncols, random_state=None, freq=None)

	Create a datetime index Pandas dataframe


	Parameters

	
	nrowsint
	Number of rows



	ncolsint
	Number of columns



	random_state: float, optional
	Random seed. If not given, default to 33.



	freq: string, optional:
	Sampling frequency.



	Returns
	

	——-
	

	dfpandas.DataFrame
	Pandas dataframe containing sample data with random missing rows.
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niimpy.preprocessing package


Submodules



	niimpy.preprocessing.application module
	app_count()

	app_duration()

	classify_app()

	extract_features_app()

	group_data()

	reset_groups()





	niimpy.preprocessing.audio module
	audio_count_loud()

	audio_count_silent()

	audio_count_speech()

	audio_max_db()

	audio_max_freq()

	audio_mean_db()

	audio_mean_freq()

	audio_median_db()

	audio_median_freq()

	audio_min_db()

	audio_min_freq()

	audio_std_db()

	audio_std_freq()

	extract_features_audio()

	group_data()

	reset_groups()





	niimpy.preprocessing.battery module
	battery_charge_discharge()

	battery_discharge()

	battery_gaps()

	battery_mean_level()

	battery_median_level()

	battery_occurrences()

	battery_shutdown_time()

	battery_std_level()

	extract_features_battery()

	find_battery_gaps()

	find_non_battery_gaps()

	find_real_gaps()

	format_battery_data()

	group_data()

	reset_groups()

	shutdown_info()





	niimpy.preprocessing.communication module
	call_count()

	call_duration_mean()

	call_duration_median()

	call_duration_std()

	call_duration_total()

	call_outgoing_incoming_ratio()

	extract_features_comms()

	group_data()

	reset_groups()

	sms_count()





	niimpy.preprocessing.filter module
	filter_dataframe()





	niimpy.preprocessing.location module
	cluster_locations()

	compute_nbin_maxdist_home()

	distance_matrix()

	extract_features_location()

	filter_location()

	find_home()

	get_speeds_totaldist()

	group_data()

	location_distance_features()

	location_number_of_significant_places()

	location_significant_place_features()

	number_of_significant_places()

	reset_groups()





	niimpy.preprocessing.sampledata module

	niimpy.preprocessing.screen module
	duration_util_screen()

	event_classification_screen()

	extract_features_screen()

	group_data()

	reset_groups()

	screen_count()

	screen_duration()

	screen_duration_max()

	screen_duration_mean()

	screen_duration_median()

	screen_duration_min()

	screen_duration_std()

	screen_first_unlock()

	screen_off()

	util_screen()





	niimpy.preprocessing.subject_selection module

	niimpy.preprocessing.survey module
	clean_survey_column_names()

	convert_survey_to_numerical_answer()

	extract_features_survey()

	group_data()

	reset_groups()

	sum_survey_scores()

	survey_statistic()





	niimpy.preprocessing.tracker module
	extract_features_tracker()

	group_data()

	reset_groups()

	step_summary()

	tracker_daily_step_distribution()





	niimpy.preprocessing.util module
	aggregate()

	date_range()

	df_normalize()

	install_extensions()

	occurrence()

	set_tz()

	tmp_timezone()

	to_datetime()

	uninstall_extensions()











Module contents
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niimpy.preprocessing.application module


	
niimpy.preprocessing.application.app_count(df, bat, screen, config={})

	This function returns the number of times each app group has been used, 
within the specified timeframe. The app groups are defined as a dictionary 
within the config variable. Examples of app groups are social 
media, sports, games, etc. If no mapping is given, a default one will be used.
If no resampling window is given, the function sets a 30 min default time window. The 
function aggregates the duration by user, by app group, by timewindow.


	Parameters

	
	df: pandas.DataFrame
	Input data frame



	bat: pandas.DataFrame
	Dataframe with the battery information. If no data is available, an empty 
dataframe should be passed.



	screen: pandas.DataFrame
	Dataframe with the screen information. If no data is available, an empty 
dataframe should be passed.



	config: dict, optional
	Dictionary keys containing optional arguments for the computation of scrren
information. Keys can be column names, other dictionaries, etc. The functions
needs the column name where the data is stored; if none is given, the default
name “” will be used. To include information about 
the resampling window, please include the selected parameters from
pandas.DataFrame.resample in a dictionary called resample_args.







	Returns

	
	result: dataframe
	Resulting dataframe














	
niimpy.preprocessing.application.app_duration(df, bat, screen, config=None)

	This function returns the duration of use of different app groups, within the 
specified timeframe. The app groups are defined as a dictionary within the 
config variable. Examples of app groups are social media, sports,
games, etc. If no mapping is given, a default one will be used.
If no resampling window is given, the function sets a 30 min default time window. The 
function aggregates the duration by user, by app group, by timewindow.


	Parameters

	
	df: pandas.DataFrame
	Input data frame



	bat: pandas.DataFrame
	Dataframe with the battery information. If no data is available, an empty 
dataframe should be passed.



	screen: pandas.DataFrame
	Dataframe with the screen information. If no data is available, an empty 
dataframe should be passed.



	config: dict, optional
	Dictionary keys containing optional arguments for the computation of scrren
information. Keys can be column names, other dictionaries, etc. The functions
needs the column name where the data is stored; if none is given, the default
name “application_name” will be used. To include information about 
the resampling window, please include the selected parameters from
pandas.DataFrame.resample in a dictionary called resample_args.







	Returns

	
	result: dataframe
	Resulting dataframe














	
niimpy.preprocessing.application.classify_app(df, config)

	This function is a helper function for other screen preprocessing.
The function classifies the screen events into the groups specified by group_map.


	Parameters

	
	df: pandas.DataFrame
	Input data frame



	config: dict, optional
	Dictionary keys containing optional arguments for the computation of screen
information. Keys can be column names, other dictionaries, etc. It can
contain a dictionary called group_map, which has the mapping to define 
the app groups. Keys should be the app name, values are the app groups 
(e.g. ‘my_app’:’my_app_group’)







	Returns

	
	df: dataframe
	Resulting dataframe














	
niimpy.preprocessing.application.extract_features_app(df, bat, screen, features=None)

	This function computes and organizes the selected features for application
events. The function aggregates the features by user, by app group, 
by time window. If no time window is specified, it will automatically aggregate 
the features in 30 mins non-overlapping windows. If no group_map is provided, 
a default one will be used.

The complete list of features that can be calculated are: app_count, and 
app_duration.


	Parameters

	
	df: pandas.DataFrame
	Input data frame



	features: dict, optional
	Dictionary keys contain the names of the features to compute. 
If none is given, all features will be computed.







	Returns

	
	result: dataframe
	Resulting dataframe














	
niimpy.preprocessing.application.group_data(df)

	Group the dataframe by a standard set of columns listed in
group_by_columns.






	
niimpy.preprocessing.application.reset_groups(df)

	Group the dataframe by a standard set of columns listed in
group_by_columns.
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niimpy.preprocessing.audio module


	
niimpy.preprocessing.audio.audio_count_loud(df_u, config=None)

	This function returns the number of times, within the specified timeframe, 
when there has been some sound louder than 70dB in the environment. If there 
is no specified timeframe, the function sets a 30 min default time window. 
The function aggregates this number by user, by timewindow.


	Parameters

	
	df_u: pandas.DataFrame
	Input data frame



	config: dict
	Dictionary keys containing optional arguments for the computation of scrren
information. Keys can be column names, other dictionaries, etc. The functions
needs the column name where the data is stored; if none is given, the default
name employed by Aware Framework will be used. To include information about 
the resampling window, please include the selected parameters from
pandas.DataFrame.resample in a dictionary called resample_args.







	Returns

	
	result: dataframe
	Resulting dataframe














	
niimpy.preprocessing.audio.audio_count_silent(df_u, config=None)

	This function returns the number of times, within the specified timeframe, 
when there has been some sound in the environment. If there is no specified timeframe,
the function sets a 30 min default time window. The function aggregates this number 
by user, by timewindow.


	Parameters

	
	df_u: pandas.DataFrame
	Input data frame



	config: dict
	Dictionary keys containing optional arguments for the computation of screen
information. Keys can be column names, other dictionaries, etc. The functions
needs the column name where the data is stored; if none is given, the default
name employed by Aware Framework will be used. To include information about 
the resampling window, please include the selected parameters from
pandas.DataFrame.resample in a dictionary called resample_args.







	Returns

	
	result: dataframe
	Resulting dataframe














	
niimpy.preprocessing.audio.audio_count_speech(df_u, config=None)

	This function returns the number of times, within the specified timeframe, 
when there has been some sound between 65Hz and 255Hz in the environment that could
be specified as speech. If there is no specified timeframe, the function sets a 
30 min default time window. The function aggregates this number by user, by timewindow.


	Parameters

	
	df_u: pandas.DataFrame
	Input data frame



	config: dict
	Dictionary keys containing optional arguments for the computation of scrren
information. Keys can be column names, other dictionaries, etc. The functions
needs the column name where the data is stored; if none is given, the default
name employed by Aware Framework will be used. To include information about 
the resampling window, please include the selected parameters from
pandas.DataFrame.resample in a dictionary called resample_args.







	Returns

	
	result: dataframe
	Resulting dataframe














	
niimpy.preprocessing.audio.audio_max_db(df_u, config=None)

	This function returns the maximum decibels of the recorded audio snippets, 
within the specified timeframe. If there is no specified timeframe, the function sets a 
30 min default time window. The function aggregates this number by user, by timewindow.


	Parameters

	
	df_u: pandas.DataFrame
	Input data frame



	config: dict
	Dictionary keys containing optional arguments for the computation of scrren
information. Keys can be column names, other dictionaries, etc. The functions
needs the column name where the data is stored; if none is given, the default
name employed by Aware Framework will be used. To include information about 
the resampling window, please include the selected parameters from
pandas.DataFrame.resample in a dictionary called resample_args.







	Returns

	
	result: dataframe
	Resulting dataframe














	
niimpy.preprocessing.audio.audio_max_freq(df_u, config=None)

	This function returns the maximum frequency of the recorded audio snippets, 
within the specified timeframe. If there is no specified timeframe, the function sets a 
30 min default time window. The function aggregates this number by user, by timewindow.


	Parameters

	
	df_u: pandas.DataFrame
	Input data frame



	config: dict
	Dictionary keys containing optional arguments for the computation of scrren
information. Keys can be column names, other dictionaries, etc. The functions
needs the column name where the data is stored; if none is given, the default
name employed by Aware Framework will be used. To include information about 
the resampling window, please include the selected parameters from
pandas.DataFrame.resample in a dictionary called resample_args.







	Returns

	
	result: dataframe
	Resulting dataframe














	
niimpy.preprocessing.audio.audio_mean_db(df_u, config=None)

	This function returns the mean decibels of the recorded audio snippets, 
within the specified timeframe. If there is no specified timeframe, the function sets a 
30 min default time window. The function aggregates this number by user, by timewindow.


	Parameters

	
	df_u: pandas.DataFrame
	Input data frame



	config: dict
	Dictionary keys containing optional arguments for the computation of scrren
information. Keys can be column names, other dictionaries, etc. The functions
needs the column name where the data is stored; if none is given, the default
name employed by Aware Framework will be used. To include information about 
the resampling window, please include the selected parameters from
pandas.DataFrame.resample in a dictionary called resample_args.







	Returns

	
	result: dataframe
	Resulting dataframe














	
niimpy.preprocessing.audio.audio_mean_freq(df_u, config=None)

	This function returns the mean frequency of the recorded audio snippets, 
within the specified timeframe. If there is no specified timeframe, the function sets a 
30 min default time window. The function aggregates this number by user, by timewindow.


	Parameters

	
	df_u: pandas.DataFrame
	Input data frame



	config: dict
	Dictionary keys containing optional arguments for the computation of scrren
information. Keys can be column names, other dictionaries, etc. The functions
needs the column name where the data is stored; if none is given, the default
name employed by Aware Framework will be used. To include information about 
the resampling window, please include the selected parameters from
pandas.DataFrame.resample in a dictionary called resample_args.







	Returns

	
	result: dataframe
	Resulting dataframe














	
niimpy.preprocessing.audio.audio_median_db(df_u, config)

	This function returns the median decibels of the recorded audio snippets, 
within the specified timeframe. If there is no specified timeframe, the function sets a 
30 min default time window. The function aggregates this number by user, by timewindow.


	Parameters

	
	df_u: pandas.DataFrame
	Input data frame



	config: dict
	Dictionary keys containing optional arguments for the computation of scrren
information. Keys can be column names, other dictionaries, etc. The functions
needs the column name where the data is stored; if none is given, the default
name employed by Aware Framework will be used. To include information about 
the resampling window, please include the selected parameters from
pandas.DataFrame.resample in a dictionary called resample_args.







	Returns

	
	result: dataframe
	Resulting dataframe














	
niimpy.preprocessing.audio.audio_median_freq(df_u, config=None)

	This function returns the median frequency of the recorded audio snippets, 
within the specified timeframe. If there is no specified timeframe, the function sets a 
30 min default time window. The function aggregates this number by user, by timewindow.


	Parameters

	
	df_u: pandas.DataFrame
	Input data frame



	config: dict
	Dictionary keys containing optional arguments for the computation of scrren
information. Keys can be column names, other dictionaries, etc. The functions
needs the column name where the data is stored; if none is given, the default
name employed by Aware Framework will be used. To include information about 
the resampling window, please include the selected parameters from
pandas.DataFrame.resample in a dictionary called resample_args.







	Returns

	
	result: dataframe
	Resulting dataframe














	
niimpy.preprocessing.audio.audio_min_db(df_u, config=None)

	This function returns the minimum decibels of the recorded audio snippets, 
within the specified timeframe. If there is no specified timeframe, the function sets a 
30 min default time window. The function aggregates this number by user, by timewindow.


	Parameters

	
	df_u: pandas.DataFrame
	Input data frame



	config: dict
	Dictionary keys containing optional arguments for the computation of scrren
information. Keys can be column names, other dictionaries, etc. The functions
needs the column name where the data is stored; if none is given, the default
name employed by Aware Framework will be used. To include information about 
the resampling window, please include the selected parameters from
pandas.DataFrame.resample in a dictionary called resample_args.







	Returns

	
	result: dataframe
	Resulting dataframe














	
niimpy.preprocessing.audio.audio_min_freq(df_u, config=None)

	This function returns the minimum frequency of the recorded audio snippets, 
within the specified timeframe. If there is no specified timeframe, the function sets a 
30 min default time window. The function aggregates this number by user, by timewindow.


	Parameters

	
	df_u: pandas.DataFrame
	Input data frame



	config: dict
	Dictionary keys containing optional arguments for the computation of scrren
information. Keys can be column names, other dictionaries, etc. The functions
needs the column name where the data is stored; if none is given, the default
name employed by Aware Framework will be used. To include information about 
the resampling window, please include the selected parameters from
pandas.DataFrame.resample in a dictionary called resample_args.







	Returns

	
	result: dataframe
	Resulting dataframe














	
niimpy.preprocessing.audio.audio_std_db(df_u, config=None)

	This function returns the standard deviation of the decibels of the recorded audio snippets, 
within the specified timeframe. If there is no specified timeframe, the function sets a 
30 min default time window. The function aggregates this number by user, by timewindow.


	Parameters

	
	df_u: pandas.DataFrame
	Input data frame



	config: dict
	Dictionary keys containing optional arguments for the computation of scrren
information. Keys can be column names, other dictionaries, etc. The functions
needs the column name where the data is stored; if none is given, the default
name employed by Aware Framework will be used. To include information about 
the resampling window, please include the selected parameters from
pandas.DataFrame.resample in a dictionary called resample_args.







	Returns

	
	result: dataframe
	Resulting dataframe














	
niimpy.preprocessing.audio.audio_std_freq(df_u, config=None)

	This function returns the standard deviation of the frequency of the recorded audio snippets, 
within the specified timeframe. If there is no specified timeframe, the function sets a 
30 min default time window. The function aggregates this number by user, by timewindow.


	Parameters

	
	df_u: pandas.DataFrame
	Input data frame



	config: dict
	Dictionary keys containing optional arguments for the computation of scrren
information. Keys can be column names, other dictionaries, etc. The functions
needs the column name where the data is stored; if none is given, the default
name employed by Aware Framework will be used. To include information about 
the resampling window, please include the selected parameters from
pandas.DataFrame.resample in a dictionary called resample_args.







	Returns

	
	result: dataframe
	Resulting dataframe














	
niimpy.preprocessing.audio.extract_features_audio(df, features=None)

	This function computes and organizes the selected features for audio snippets 
that have been recorded using Aware Framework. The function aggregates the features
by user, by time window. If no time window is specified, it will automatically aggregate
the features in 30 mins non-overlapping windows.

The complete list of features that can be calculated are: audio_count_silent, 
audio_count_speech, audio_count_loud, audio_min_freq, audio_max_freq, audio_mean_freq, 
audio_median_freq, audio_std_freq, audio_min_db, audio_max_db, audio_mean_db, 
audio_median_db, audio_std_db


	Parameters

	
	df: pandas.DataFrame
	Input data frame



	features: dict, optional
	Dictionary keys contain the names of the features to compute. 
If none is given, all features will be computed.







	Returns

	
	result: dataframe
	Resulting dataframe














	
niimpy.preprocessing.audio.group_data(df)

	Group the dataframe by a standard set of columns listed in
group_by_columns.






	
niimpy.preprocessing.audio.reset_groups(df)

	Group the dataframe by a standard set of columns listed in
group_by_columns.
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niimpy.preprocessing.battery module


	
niimpy.preprocessing.battery.battery_charge_discharge(df, config)

	Returns a DataFrame showing the mean difference in battery values and mean battery
charge/discharge rate within specified time windows.
If there is no specified timeframe, the function sets a 30 min default time window.
Parameters
———-
df: dataframe with date index






	
niimpy.preprocessing.battery.battery_discharge(df, config)

	This function returns the mean discharge rate of the battery within a specified time window. 
If there is no specified timeframe, the function sets a 30 min default time window. 
The function aggregates this number by user, by timewindow.
Parameters
———-
df: pandas.DataFrame


Dataframe with the battery information





	config: dict, optional
	Dictionary keys containing optional arguments for the computation of scrren
information. Keys can be column names, other dictionaries, etc.






Returns

result: dataframe







	
niimpy.preprocessing.battery.battery_gaps(df, config)

	Returns a DataFrame with the mean time difference between consecutive battery
timestamps. The mean is calculated within intervals specified in config.
The minimum size of the considered deltas can be decided with the min_duration_between
parameter.


	Parameters

	
	df: pandas.DataFrame
	Dataframe with the battery information



	config: dict, optional
	Dictionary keys containing optional arguments for the computation of batter
information. Keys can be column names, other dictionaries, etc.



	Optional arguments in config:
	min_duration_between: Timedelta, for example, pd.Timedelta(minutes=5)














	
niimpy.preprocessing.battery.battery_mean_level(df, config)

	This function returns the mean battery level within the specified timeframe. 
If there is no specified timeframe, the function sets a 30 min default time window. 
The function aggregates this number by user, by timewindow.
Parameters
———-
df: pandas.DataFrame


Dataframe with the battery information





	config: dict, optional
	Dictionary keys containing optional arguments for the computation of scrren
information. Keys can be column names, other dictionaries, etc.






Returns

result: dataframe







	
niimpy.preprocessing.battery.battery_median_level(df, config)

	This function returns the median battery level within the specified timeframe. 
If there is no specified timeframe, the function sets a 30 min default time window. 
The function aggregates this number by user, by timewindow.
Parameters
———-
df: pandas.DataFrame


Dataframe with the battery information





	config: dict, optional
	Dictionary keys containing optional arguments for the computation of scrren
information. Keys can be column names, other dictionaries, etc.






Returns

result: dataframe







	
niimpy.preprocessing.battery.battery_occurrences(df, config)

	Returns a dataframe showing the amount of battery data points found within a specified time window.
If there is no specified timeframe, the function sets a 30 min default time window.
Parameters
———-
df: pandas.DataFrame


Dataframe with the battery information





	config: dict, optional
	Dictionary keys containing optional arguments for the computation of batter
information. Keys can be column names, other dictionaries, etc.










	
niimpy.preprocessing.battery.battery_shutdown_time(df, config)

	This function returns the total time the phone has been turned off within a specified time window. 
If there is no specified timeframe, the function sets a 30 min default time window. 
The function aggregates this number by user, by timewindow.
Parameters
———-
df: pandas.DataFrame


Dataframe with the battery information





	config: dict, optional
	Dictionary keys containing optional arguments for the computation of scrren
information. Keys can be column names, other dictionaries, etc.






Returns

result: dataframe







	
niimpy.preprocessing.battery.battery_std_level(df, config)

	This function returns the standard deviation battery level within the specified timeframe. 
If there is no specified timeframe, the function sets a 30 min default time window. 
The function aggregates this number by user, by timewindow.
Parameters
———-
df: pandas.DataFrame


Dataframe with the battery information





	config: dict, optional
	Dictionary keys containing optional arguments for the computation of scrren
information. Keys can be column names, other dictionaries, etc.






Returns

result: dataframe







	
niimpy.preprocessing.battery.extract_features_battery(df, features=None)

	Calculates battery features


	Parameters

	
	dfpd.DataFrame
	dataframe of battery data. It must contain these columns:
battery_level and battery_status.



	featuresmap (dictionary) of functions that compute features.
	it is a map of map, where the keys to the first map is the name of
functions that compute features and the nested map contains the keyword
arguments to that function. If there is no arguments use an empty map.
Default is None. If None, all the available functions are used.
Those functions are in the dict battery.ALL_FEATURES.
You can implement your own function and use it instead or add it
to the mentioned map.







	Returns

	
	featurespd.DataFrame
	Dataframe of computed features where the index is users and columns
are the the features.














	
niimpy.preprocessing.battery.find_battery_gaps(battery_df, other_df, config)

	Returns a dataframe showing the gaps found only in the battery data.
The default interval is 6 hours.
Parameters
———-
battery_df: Dataframe
other_df: Dataframe


The data you want to compare with









	
niimpy.preprocessing.battery.find_non_battery_gaps(battery_df, other_df, config)

	Returns a dataframe showing the gaps found only in the other data.
The default interval is 6 hours.
Parameters
———-
battery_df: Dataframe
other_df: Dataframe


The data you want to compare with









	
niimpy.preprocessing.battery.find_real_gaps(battery_df, other_df, config)

	Returns a dataframe showing the gaps found both in the battery data and the other data.
The default interval is 6 hours.
Parameters
———-
battery_df: Dataframe
other_df: Dataframe


The data you want to compare with









	
niimpy.preprocessing.battery.format_battery_data(df, config)

	Returns a DataFrame with battery data for a user.
Parameters
———-
battery: DataFrame with battery data






	
niimpy.preprocessing.battery.group_data(df)

	Group the dataframe by a standard set of columns listed in
group_by_columns.






	
niimpy.preprocessing.battery.reset_groups(df)

	Group the dataframe by a standard set of columns listed in
group_by_columns.






	
niimpy.preprocessing.battery.shutdown_info(df, config)

	Returns a pandas DataFrame with battery information for the timestamps when the phone
has shutdown.
This includes both events, when the phone has shut down and when the phone
has been rebooted.
NOTE: This is a helper function created originally to preprocess the application
info data
Parameters
———-
bat: pandas.DataFrame


Dataframe with the battery information





	config: dict, optional
	Dictionary keys containing optional arguments for the computation of scrren
information. Keys can be column names, other dictionaries, etc.






Returns

shutdown: pandas series
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niimpy.preprocessing.communication module


	
niimpy.preprocessing.communication.call_count(df, config=None)

	This function returns the number of times, within the specified timeframe, 
when a call has been received, missed, or initiated. If there is no specified 
timeframe, the function sets a 30 min default time window. The function 
aggregates this number by user, by timewindow.


	Parameters

	
	df: pandas.DataFrame
	Input data frame



	config: dict
	Dictionary keys containing optional arguments for the computation of scrren
information. Keys can be column names, other dictionaries, etc. The functions
needs the column name where the data is stored; if none is given, the default
name employed by Aware Framework will be used. To include information about 
the resampling window, please include the selected parameters from
pandas.DataFrame.resample in a dictionary called resample_args.







	Returns

	
	result: dataframe
	Resulting dataframe














	
niimpy.preprocessing.communication.call_duration_mean(df, config=None)

	This function returns the average duration of each call type, within the 
specified timeframe. The call types are incoming, outgoing, and missed. If 
there is no specified timeframe, the function sets a 30 min default time 
window. The function aggregates this number by user, by timewindow.


	Parameters

	
	df: pandas.DataFrame
	Input data frame



	config: dict
	Dictionary keys containing optional arguments for the computation of scrren
information. Keys can be column names, other dictionaries, etc. The functions
needs the column name where the data is stored; if none is given, the default
name employed by Aware Framework will be used. To include information about 
the resampling window, please include the selected parameters from
pandas.DataFrame.resample in a dictionary called resample_args.







	Returns

	
	result: dataframe
	Resulting dataframe














	
niimpy.preprocessing.communication.call_duration_median(df, config=None)

	This function returns the median duration of each call type, within the 
specified timeframe. The call types are incoming, outgoing, and missed. If 
there is no specified timeframe, the function sets a 30 min default time 
window. The function aggregates this number by user, by timewindow.


	Parameters

	
	df: pandas.DataFrame
	Input data frame



	bat: pandas.DataFrame
	Dataframe with the battery information



	config: dict
	Dictionary keys containing optional arguments for the computation of scrren
information. Keys can be column names, other dictionaries, etc. The functions
needs the column name where the data is stored; if none is given, the default
name employed by Aware Framework will be used. To include information about 
the resampling window, please include the selected parameters from
pandas.DataFrame.resample in a dictionary called resample_args.







	Returns

	
	result: dataframe
	Resulting dataframe














	
niimpy.preprocessing.communication.call_duration_std(df, config=None)

	This function returns the standard deviation of the duration of each 
call type, within the specified timeframe. The call types are incoming, 
outgoing, and missed. If there is no specified timeframe, the function sets 
a 30 min default time window. The function aggregates this number by user, 
by timewindow.


	Parameters

	
	df: pandas.DataFrame
	Input data frame



	config: dict
	Dictionary keys containing optional arguments for the computation of scrren
information. Keys can be column names, other dictionaries, etc. The functions
needs the column name where the data is stored; if none is given, the default
name employed by Aware Framework will be used. To include information about 
the resampling window, please include the selected parameters from
pandas.DataFrame.resample in a dictionary called resample_args.







	Returns

	
	result: dataframe
	Resulting dataframe














	
niimpy.preprocessing.communication.call_duration_total(df, config=None)

	This function returns the total duration of each call type, within the 
specified timeframe. The call types are incoming, outgoing, and missed. If 
there is no specified timeframe, the function sets a 30 min default time 
window. The function aggregates this number by user, by timewindow.


	Parameters

	
	df: pandas.DataFrame
	Input data frame



	config: dict
	Dictionary keys containing optional arguments for the computation of scrren
information. Keys can be column names, other dictionaries, etc. The functions
needs the column name where the data is stored; if none is given, the default
name employed by Aware Framework will be used. To include information about 
the resampling window, please include the selected parameters from
pandas.DataFrame.resample in a dictionary called resample_args.







	Returns

	
	result: dataframe
	Resulting dataframe














	
niimpy.preprocessing.communication.call_outgoing_incoming_ratio(df, config=None)

	This function returns the ratio of outgoing calls over incoming calls, 
within the specified timeframe. If there is no specified timeframe,
the function sets a 30 min default time window. The function aggregates this number 
by user, by timewindow.


	Parameters

	
	df: pandas.DataFrame
	Input data frame



	config: dict
	Dictionary keys containing optional arguments for the computation of scrren
information. Keys can be column names, other dictionaries, etc. The functions
needs the column name where the data is stored; if none is given, the default
name employed by Aware Framework will be used. To include information about 
the resampling window, please include the selected parameters from
pandas.DataFrame.resample in a dictionary called resample_args.







	Returns

	
	result: dataframe
	Resulting dataframe














	
niimpy.preprocessing.communication.extract_features_comms(df, features=None)

	This function computes and organizes the selected features for calls 
and SMS events. The function aggregates the features by user, by time window. 
If no time window is specified, it will automatically aggregate the features 
in 30 mins non-overlapping windows.

The complete list of features that can be calculated are: call_duration_total,
call_duration_mean, call_duration_median, call_duration_std, call_count,
call_outgoing_incoming_ratio, sms_count


	Parameters

	
	df: pandas.DataFrame
	Input data frame



	features: dict, optional
	Dictionary keys contain the names of the features to compute. 
If none is given, all features will be computed.







	Returns

	
	result: dataframe
	Resulting dataframe














	
niimpy.preprocessing.communication.group_data(df)

	Group the dataframe by a standard set of columns listed in
group_by_columns.






	
niimpy.preprocessing.communication.reset_groups(df)

	Group the dataframe by a standard set of columns listed in
group_by_columns.






	
niimpy.preprocessing.communication.sms_count(df, config=None)

	This function returns the number of times, within the specified timeframe, 
when an SMS has been sent/received. If there is no specified timeframe,
the function sets a 30 min default time window. The function aggregates this number 
by user, by timewindow.


	Parameters

	
	df: pandas.DataFrame
	Input data frame



	config: dict
	Dictionary keys containing optional arguments for the computation of scrren
information. Keys can be column names, other dictionaries, etc. The functions
needs the column name where the data is stored; if none is given, the default
name employed by Aware Framework will be used. To include information about 
the resampling window, please include the selected parameters from
pandas.DataFrame.resample in a dictionary called resample_args.







	Returns

	
	result: dataframe
	Resulting dataframe
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niimpy.preprocessing.filter module

Generic DataFrame filtering

This module provides functions for generic DataFrame filtering.  In many
cases, it is simpler to do these filtering operations yourself directly
on the DataFrames, but these functions simplify the operations of
standard arguments in other functions.


	
niimpy.preprocessing.filter.filter_dataframe(df, user=None, start=None, end=None, rename_columns={})

	Standard dataframe preprocessing filter.


This implements some standard and common dataframe preprocessing
options, which are used in very many functions.  It is likely
simpler and more clear to do these yourself on the DataFrames
directly.


	select only certain user: df[‘user’] == user


	select date range:  df[start:end]








	column map: df.rename(columns=rename_columns)


It returns a new dataframe (and does not modify the passed one in-place).
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niimpy.preprocessing.location module


	
niimpy.preprocessing.location.cluster_locations(lats, lons, min_samples=5, eps=200)

	Performs clustering on the locations


	Parameters

	
	latspd.DataFrame
	Latitudes



	lonspd.DataFrame
	Longitudes



	mins_samplesint
	Minimum number of samples to form a cluster. Default is 5.



	epsfloat
	Epsilone parameter in DBSCAN. The maximum distance between
two neighbour samples. Default is 200.







	Returns

	
	clustersarray
	Array of clusters. -1 indicates outlier.














	
niimpy.preprocessing.location.compute_nbin_maxdist_home(lats, lons, latlon_home, home_radius=50)

	Computes number of bins in home and maximum distance to home


	Parameters

	
	latspd.DataFrame
	Latitudes



	lonspd.DataFrame
	Longitudes



	latlon_homearray
	A tuple (lat, lon) showing the coordinate of home







	Returns

	
	(n_home, max_dist_home)tuple
	n_home: number of bins the person has been near the home
max_dist_home: maximum distance that the person has been from home














	
niimpy.preprocessing.location.distance_matrix(lats, lons)

	Compute distance matrix using great-circle distance formula

https://en.wikipedia.org/wiki/Great-circle_distance#Formulae


	Parameters

	
	latsarray
	Latitudes



	lonsarray
	Longitudes







	Returns

	
	distsmatrix
	Entry (i, j) shows the great-circle distance between
point i and j, i.e. distance between (lats[i], lons[i])
and (lats[j], lons[j]).














	
niimpy.preprocessing.location.extract_features_location(df, features=None)

	Calculates location features


	Parameters

	
	dfpd.DataFrame
	dataframe of location data. It must contain these columns:
double_latitude, double_longitude, user, group.
double_speed is optional. If not provided, it will be
computed manually.



	speed_thresholdfloat
	Bins whose speed is lower than speed_threshold are considred
static and the rest are moving.



	featuresmap (dictionary) of functions that compute features.
	it is a map of map, where the keys to the first map is the name of
functions that compute features and the nested map contains the keyword
arguments to that function. If there is no arguments use an empty map.
Default is None. If None, all the available functions are used.
Those functions are in the dict location.ALL_FEATURES.
You can implement your own function and use it instead or add it
to the mentioned map.







	Returns

	
	featurespd.DataFrame
	Dataframe of computed features where the index is users and columns
are the the features.














	
niimpy.preprocessing.location.filter_location(location, remove_disabled=True, remove_zeros=True, remove_network=True)

	Remove low-quality or weird location samples


	Parameters

	
	locationpd.DataFrame
	DataFrame of locations



	remove_disabledbool
	Remove locations whose label is disabled



	remove_zersobool
	Remove locations which their latitude and longitueds are close to 0



	remove_networkbool
	Keep only locations whose provider is gps







	Returns

	
	locationpd.DataFrame
	












	
niimpy.preprocessing.location.find_home(lats, lons, times)

	Find coordinates of the home of a person

Home is defined as the place most visited between
12am - 6am. Locations within this time period first
clustered and then the center of largest clusetr
shows the home.


	Parameters

	
	latsarray-like
	Latitudes



	lonsarray-like
	Longitudes



	timesarray-like
	Time of the recorderd coordinates



	Returns
	

	——
	

	(lat_home, lon_home)tuple of floats
	Coordinates of the home














	
niimpy.preprocessing.location.get_speeds_totaldist(lats, lons, times)

	Computes speed of bins with dividing distance by their time difference


	Parameters

	
	latsarray-like
	Array of latitudes



	lonsarray-like
	Array of longitudes



	timesarray-like
	Array of times associted with bins



	Returns
	

	——
	

	(speeds, total_distances)tuple of speeds (array) and total distance travled (float)
	












	
niimpy.preprocessing.location.group_data(df)

	Group the dataframe by a standard set of columns listed in
group_by_columns.






	
niimpy.preprocessing.location.location_distance_features(df, config={})

	Calculates features related to distance and speed.


	Parameters

	
	df: dataframe with date index
	

	config: A dictionary of optional arguments
	

	Optional arguments in config:
	longitude_column: The name of the column with longitude data in a floating point format. Defaults to ‘double_longitude’. 
latitude_column: The name of the column with latitude data in a floating point format. Defaults to ‘double_latitude’.
speed_column: The name of the column with speed data in a floating point format. Defaults to ‘double_speed’.
resample_args: a dictionary of arguments for the Pandas resample function. For example to resample by hour, you would pass {“rule”: “1H”}.














	
niimpy.preprocessing.location.location_number_of_significant_places(df, config={})

	Computes number of significant places






	
niimpy.preprocessing.location.location_significant_place_features(df, config={})

	Calculates features related to Significant Places.


	Parameters

	
	df: dataframe with date index
	

	config: A dictionary of optional arguments
	

	Optional arguments in config:
	longitude_column: The name of the column with longitude data in a floating point format. Defaults to ‘double_longitude’. 
latitude_column: The name of the column with latitude data in a floating point format. Defaults to ‘double_latitude’.
speed_column: The name of the column with speed data in a floating point format. Defaults to ‘double_speed’.
resample_args: a dictionary of arguments for the Pandas resample function. For example to resample by hour, you would pass {“rule”: “1H”}.














	
niimpy.preprocessing.location.number_of_significant_places(lats, lons, times)

	Computes number of significant places.

Number of significant plcaes is computed by first clustering
the locations in each month and then taking the median of the
number of clusters in each month.

It is assumed that lats and lons are the coordinates of
static points.


	Parameters

	
	latspd.DataFrame
	Latitudes



	lonspd.DataFrame
	Longitudes



	timesarray
	Array of times



	Returnsthe number of significant places discovered
	












	
niimpy.preprocessing.location.reset_groups(df)

	Group the dataframe by a standard set of columns listed in
group_by_columns.
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niimpy.preprocessing.sampledata module

Sample data of different types
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niimpy.preprocessing.screen module


	
niimpy.preprocessing.screen.duration_util_screen(df)

	This function is a helper function for other screen preprocessing.
The function computes the duration of an event, based on the classification
function event_classification_screen.


	Parameters

	
	df: pandas.DataFrame
	Input data frame







	Returns

	
	df: dataframe
	Resulting dataframe














	
niimpy.preprocessing.screen.event_classification_screen(df, config)

	This function is a helper function for other screen preprocessing.
The function classifies the screen events into four transition types: on, 
off, in use, and undefined, based on the screen events recorded. For example,
if two consecutive events are 0 and 3, there has been a transition from off
to unlocked, i.e. the phone has been unlocked and the events will be 
classified into the “use” transition.


	Parameters

	
	df: pandas.DataFrame
	Input data frame



	config: dict
	Dictionary keys containing optional arguments for the computation of scrren
information. Keys can be column names, other dictionaries, etc. The functions
needs the column name where the data is stored; if none is given, the default
name employed by Aware Framework will be used. To include information about 
the resampling window, please include the selected parameters from
pandas.DataFrame.resample in a dictionary called resample_args.







	Returns

	
	df: dataframe
	Resulting dataframe














	
niimpy.preprocessing.screen.extract_features_screen(df, bat, features=None)

	This function computes and organizes the selected features for screen events
that have been recorded using Aware Framework. The function aggregates the features
by user, by time window. If no time window is specified, it will automatically aggregate
the features in 30 mins non-overlapping windows.

The complete list of features that can be calculated are: screen_off, screen_count,
screen_duration, screen_duration_min, screen_duration_max, screen_duration_median,
screen_duration_mean, screen_duration_std, and screen_first_unlock.


	Parameters

	
	df: pandas.DataFrame
	Input data frame



	features: dict
	Dictionary keys contain the names of the features to compute. 
If none is given, all features will be computed.







	Returns

	
	computed_features: dataframe
	Resulting dataframe














	
niimpy.preprocessing.screen.group_data(df)

	Group the dataframe by a standard set of columns listed in
group_by_columns.






	
niimpy.preprocessing.screen.reset_groups(df)

	Group the dataframe by a standard set of columns listed in
group_by_columns.






	
niimpy.preprocessing.screen.screen_count(df, bat, config=None)

	This function returns the number of times, within the specified timeframe, 
when the screen has turned off, turned on, and been in use. If there is no 
specified timeframe, the function sets a 30 min default time window. The 
function aggregates this number by user, by timewindow.


	Parameters

	
	df: pandas.DataFrame
	Input data frame



	bat: pandas.DataFrame
	Dataframe with the battery information



	config: dict
	Dictionary keys containing optional arguments for the computation of scrren
information. Keys can be column names, other dictionaries, etc. The functions
needs the column name where the data is stored; if none is given, the default
name employed by Aware Framework will be used. To include information about 
the resampling window, please include the selected parameters from
pandas.DataFrame.resample in a dictionary called resample_args.







	Returns

	
	df: dataframe
	Resulting dataframe














	
niimpy.preprocessing.screen.screen_duration(df, bat, config=None)

	This function returns the duration (in seconds) of each transition, within the 
specified timeframe. The transitions are off, on, and in use. If there is no 
specified timeframe, the function sets a 30 min default time window. The 
function aggregates this number by user, by timewindow.


	Parameters

	
	df: pandas.DataFrame
	Input data frame



	bat: pandas.DataFrame
	Dataframe with the battery information



	config: dict
	Dictionary keys containing optional arguments for the computation of scrren
information. Keys can be column names, other dictionaries, etc. The functions
needs the column name where the data is stored; if none is given, the default
name employed by Aware Framework will be used. To include information about 
the resampling window, please include the selected parameters from
pandas.DataFrame.resample in a dictionary called resample_args.







	Returns

	
	result: dataframe
	Resulting dataframe














	
niimpy.preprocessing.screen.screen_duration_max(df, bat, config=None)

	This function returns the duration (in seconds) of each transition, within the 
specified timeframe. The transitions are off, on, and in use. If there is no 
specified timeframe, the function sets a 30 min default time window. The 
function aggregates this number by user, by timewindow.


	Parameters

	
	df: pandas.DataFrame
	Input data frame



	bat: pandas.DataFrame
	Dataframe with the battery information



	config: dict
	Dictionary keys containing optional arguments for the computation of scrren
information. Keys can be column names, other dictionaries, etc. The functions
needs the column name where the data is stored; if none is given, the default
name employed by Aware Framework will be used. To include information about 
the resampling window, please include the selected parameters from
pandas.DataFrame.resample in a dictionary called resample_args.







	Returns

	
	result: dataframe
	Resulting dataframe














	
niimpy.preprocessing.screen.screen_duration_mean(df, bat, config=None)

	This function returns the duration (in seconds) of each transition, within the 
specified timeframe. The transitions are off, on, and in use. If there is no 
specified timeframe, the function sets a 30 min default time window. The 
function aggregates this number by user, by timewindow.


	Parameters

	
	df: pandas.DataFrame
	Input data frame



	bat: pandas.DataFrame
	Dataframe with the battery information



	config: dict
	Dictionary keys containing optional arguments for the computation of scrren
information. Keys can be column names, other dictionaries, etc. The functions
needs the column name where the data is stored; if none is given, the default
name employed by Aware Framework will be used. To include information about 
the resampling window, please include the selected parameters from
pandas.DataFrame.resample in a dictionary called resample_args.







	Returns

	
	result: dataframe
	Resulting dataframe














	
niimpy.preprocessing.screen.screen_duration_median(df, bat, config=None)

	This function returns the duration (in seconds) of each transition, within the 
specified timeframe. The transitions are off, on, and in use. If there is no 
specified timeframe, the function sets a 30 min default time window. The 
function aggregates this number by user, by timewindow.


	Parameters

	
	df: pandas.DataFrame
	Input data frame



	bat: pandas.DataFrame
	Dataframe with the battery information



	config: dict
	Dictionary keys containing optional arguments for the computation of scrren
information. Keys can be column names, other dictionaries, etc. The functions
needs the column name where the data is stored; if none is given, the default
name employed by Aware Framework will be used. To include information about 
the resampling window, please include the selected parameters from
pandas.DataFrame.resample in a dictionary called resample_args.







	Returns

	
	result: dataframe
	Resulting dataframe














	
niimpy.preprocessing.screen.screen_duration_min(df, bat, config=None)

	This function returns the duration (in seconds) of each transition, within the 
specified timeframe. The transitions are off, on, and in use. If there is no 
specified timeframe, the function sets a 30 min default time window. The 
function aggregates this number by user, by timewindow.


	Parameters

	
	df: pandas.DataFrame
	Input data frame



	bat: pandas.DataFrame
	Dataframe with the battery information



	config: dict
	Dictionary keys containing optional arguments for the computation of scrren
information. Keys can be column names, other dictionaries, etc. The functions
needs the column name where the data is stored; if none is given, the default
name employed by Aware Framework will be used. To include information about 
the resampling window, please include the selected parameters from
pandas.DataFrame.resample in a dictionary called resample_args.







	Returns

	
	result: dataframe
	Resulting dataframe














	
niimpy.preprocessing.screen.screen_duration_std(df, bat, config=None)

	This function returns the duration (in seconds) of each transition, within the 
specified timeframe. The transitions are off, on, and in use. If there is no 
specified timeframe, the function sets a 30 min default time window. The 
function aggregates this number by user, by timewindow.


	Parameters

	
	df: pandas.DataFrame
	Input data frame



	bat: pandas.DataFrame
	Dataframe with the battery information



	config: dict
	Dictionary keys containing optional arguments for the computation of scrren
information. Keys can be column names, other dictionaries, etc. The functions
needs the column name where the data is stored; if none is given, the default
name employed by Aware Framework will be used. To include information about 
the resampling window, please include the selected parameters from
pandas.DataFrame.resample in a dictionary called resample_args.







	Returns

	
	result: dataframe
	Resulting dataframe














	
niimpy.preprocessing.screen.screen_first_unlock(df, bat, config)

	This function returns the first time the phone was unlocked each day. 
The data is aggregated by user, by day.


	Parameters

	
	df: pandas.DataFrame
	Input data frame



	bat: pandas.DataFrame
	Dataframe with the battery information



	config: dict
	Dictionary keys containing optional arguments for the computation of scrren
information. Keys can be column names, other dictionaries, etc. The functions
needs the column name where the data is stored; if none is given, the default
name employed by Aware Framework will be used.







	Returns

	
	result: dataframe
	Resulting dataframe














	
niimpy.preprocessing.screen.screen_off(df, bat, config)

	This function returns the timestamps, within the specified timeframe, 
when the screen has turned off. If there is no specified timeframe,
the function sets a 30 min default time window. The function aggregates this number 
by user, by timewindow.


	Parameters

	
	df: pandas.DataFrame
	Input data frame



	bat: pandas.DataFrame
	Dataframe with the battery information



	config: dict, optional
	Dictionary keys containing optional arguments for the computation of scrren
information. Keys can be column names, other dictionaries, etc.







	Returns

	
	df: dataframe
	Resulting dataframe














	
niimpy.preprocessing.screen.util_screen(df, bat, config)

	This function is a helper function for all other screen preprocessing.
The function has the option to merge information from the battery sensors to
include data when the phone is shut down. The function also detects the missing 
datapoints (i.e. not allowed transitions like ON to ON).


	Parameters

	
	df: pandas.DataFrame
	Input data frame



	bat: pandas.DataFrame
	Dataframe with the battery information



	config: dict
	Dictionary keys containing optional arguments for the computation of scrren
information. Keys can be column names, other dictionaries, etc. The functions
needs the column name where the data is stored; if none is given, the default
name employed by Aware Framework will be used. To include information about 
the resampling window, please include the selected parameters from
pandas.DataFrame.resample in a dictionary called resample_args.







	Returns

	
	df: dataframe
	Resulting dataframe
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niimpy.preprocessing.survey module


	
niimpy.preprocessing.survey.clean_survey_column_names(df)

	This function takes a pandas DataFrame as input and cleans the column names
by removing or replacing specified characters. It helps to ensure standardized
and clean column names for further analysis or processing.


	Parameters

	
	dfpandas dataframe
	The input DataFrame with column names to be cleaned.







	Returns

	
	dfpandas.DataFrame
	The DataFrame with cleaned column names.














	
niimpy.preprocessing.survey.convert_survey_to_numerical_answer(df, id_map, use_prefix=False)

	Convert text answers into numerical value (assuming a long dataframe).
Use answer mapping dictionaries provided by the users to convert the answers.
Can convert multiple questions having the same prefix (e.g., PSS10_1, PSS10_2, …,PSS10_9)
if prefix mapping is provided. Function returns original values for the 
answers that have not been specified for conversion.


	Parameters

	
	dfpandas dataframe
	Dataframe containing the questions



	answer_colstr
	Name of the column containing the answers



	question_idstr
	Name of the column containing the question id.



	id_mapdictionary
	Dictionary containing answer mappings (value) for each question_id (key),
or a dictionary containing a map for each question id prefix if use_prefix 
option is used.



	use_prefixboolean
	If False, uses given map (id_map) to convert questions. The default is False.  
If True, use question id prefix map, so that multiple question_id’s having 
the same prefix may be converted on the same time.







	Returns

	
	resultpandas series
	Series containing converted values and original values for aswers hat are not 
supposed to be converted.














	
niimpy.preprocessing.survey.extract_features_survey(df, features=None)

	Calculates survey features


	Parameters

	
	dfpd.DataFrame
	dataframe of survey data. Must follow Niimpy format. In additions,
each survey question must be in a single column and the column name
must be formatted as survey-id_question-number (for example PHQ9_3).



	featuresmap (dictionary) of functions that compute features.
	it is a map of map, where the keys to the first map is the name of
functions that compute features and the nested map contains the keyword
arguments to that function. If there is no arguments use an empty map.
Default is None. If None, all the available functions are used.
Those functions are in the dict survey.ALL_FEATURES.
You can implement your own function and use it instead or add it
to the mentioned map.







	Returns

	
	featurespd.DataFrame
	Dataframe of computed features where the index is users and columns
are the the features.














	
niimpy.preprocessing.survey.group_data(df)

	Group the dataframe by a standard set of columns listed in
group_by_columns.






	
niimpy.preprocessing.survey.reset_groups(df)

	Group the dataframe by a standard set of columns listed in
group_by_columns.






	
niimpy.preprocessing.survey.sum_survey_scores(df, survey_prefix=None)

	Sum all columns (like PHQ9_*) to get a survey score.


Parameters


	df: pandas DataFrame 
	DataFrame should be a DateTime index, an answer_column with numeric
scores, and an id_column with question IDs like “PHQ9_1”, “PHQ9_2”,
etc.  The given survey_prefix is the “PHQ9” (no underscore) part
which selects the right questions (rows not matching this prefix
won’t be included).



	survey_prefix: string
	The survey prefix in the ‘id’ column, e.g. ‘PHQ9’.  An ‘_’ is appended.











	
niimpy.preprocessing.survey.survey_statistic(df, config)

	Return statistics for a single survey question or a list of questions.
Assuming that each of the columns contains numerical values representing
answers, this function returns the mean, maximum, minimum and standard
deviation for each question in separate columns.


	Parameters

	
	df: pandas.DataFrame
	Input data frame



	config: dict
	Dictionary keys containing optional arguments for the computation of screen
information


	configuration options include:
	
	columns: string or list(string), optional
	A list of columns to process. If empty, the prefix will be
used to identify columns



	prefix: string or list(string)
	required unless columns is given. The function will process
columns whose name starts with the prefix (QID_0, QID_1, …)















	Returns

	
	dict: pandas.DataFrame
	A dataframe containing summaries of each questionaire.
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niimpy.preprocessing.tracker module


	
niimpy.preprocessing.tracker.extract_features_tracker(df, features=None)

	This function computes and organizes the selected features for tracker data
recorded using Polar Ignite.

The complete list of features that can be calculated are: tracker_daily_step_distribution


	Parameters

	
	df: pandas.DataFrame
	Input data frame



	features: dict, optional
	Dictionary keys contain the names of the features to compute.
The value of the keys is the list of parameters that will be passed to the function.
If none is given, all features will be computed.







	Returns

	
	result: dataframe
	Resulting dataframe














	
niimpy.preprocessing.tracker.group_data(df, columns=['user', 'device'])

	Group the dataframe by a standard set of columns listed in
group_by_columns.






	
niimpy.preprocessing.tracker.reset_groups(df, columns=['user', 'device'])

	Group the dataframe by a standard set of columns listed in
group_by_columns.






	
niimpy.preprocessing.tracker.step_summary(df, config={})

	Return the summary of step count in a time range. The summary includes the following information
of step count per day: mean, standard deviation, min, max


	Parameters

	
	dfPandas Dataframe
	Dataframe containing the hourly step count of an individual. The dataframe must be date time index.



	config: dict
	Dictionary keys containing optional arguments. These can be:


	value_col: str.
	Column contains step values. Default value is “values”.



	user_id: list. Optional
	List of user id. If none given, returns summary for all users.



	start_date: string. Optional
	Start date of time segment used for computing the summary. If not given, acquire summary for the whole time range.



	end_date: string.  Optional
	End date of time segment used for computing the summary. If not given, acquire summary for the whole time range.











	Returns

	
	summary_df: pandas DataFrame
	A dataframe containing user id and associated step summary.














	
niimpy.preprocessing.tracker.tracker_daily_step_distribution(steps_df, config={})

	Return distribution of steps within each day. 
Assuming the step count is recorded at hourly resolution, this function will compute
the contribution of each hourly step count into the daily count (percentage wise).


	Parameters

	
	steps_dfPandas Dataframe
	Dataframe containing the hourly step count of an individual.







	Returns

	
	df: pandas DataFrame
	A dataframe containing the distribution of step count per day at hourly resolution.
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niimpy.preprocessing.util module


	
niimpy.preprocessing.util.aggregate(df, freq, method_numerical='mean', method_categorical='first', groups=['user'], **resample_kwargs)

	Grouping and resampling the data. This function performs separated resampling
for different types of columns: numerical and categorical.


	Parameters

	
	dfpandas Dataframe
	Dataframe to resample



	freqstring
	Frequency to resample the data. Requires the dataframe to have datetime-like index.



	method_numericalstr
	Resampling method for numerical columns. Possible values:
‘sum’, ‘mean’, ‘median’. Default value is ‘mean’.



	method_categoricalstr
	Resampling method for categorical columns. Possible values: ‘first’, ‘mode’, ‘last’.



	groupslist
	Columns used for groupby operation.



	resample_kwargsdict
	keywords to pass pandas resampling function







	Returns

	
	An aggregated and resampled multi-index dataframe.
	












	
niimpy.preprocessing.util.date_range(df, start, end)

	Extract out a certain date range from a DataFrame.

Extract out a certain data range from a dataframe.  The index must be the
dates, and the index must be sorted.






	
niimpy.preprocessing.util.df_normalize(df, tz=None, old_tz=None)

	Normalize a df (from sql) before presenting it to the user.

This sets the dataframe index to the time values, and converts times
to pandas.TimeStamp:s.  Modifies the data frame inplace.






	
niimpy.preprocessing.util.install_extensions()

	Automatically install sqlite extension functions.

Only works on Linux for now, improvements welcome.






	
niimpy.preprocessing.util.occurrence(series, bin_width=720, grouping_width=3600)

	Number of 12-minute

This reproduces the logic of the “occurrence” database function, without needing the database.

inputs: pandas.Series of pandas.Timestamps

Output: pandas.DataFrame with timestamp index and ‘occurance’ column.

TODO: use the grouping_width option.






	
niimpy.preprocessing.util.set_tz(tz)

	Globally set the preferred local timezone






	
niimpy.preprocessing.util.tmp_timezone(new_tz)

	Temporarily override the global timezone for a black.

This is used as a context manager:

with tmp_timezone('Europe/Berlin'):
    ....





Note: this overrides the global timezone.  In the future, there will
be a way to handle timezones as non-global variables, which should
be preferred.






	
niimpy.preprocessing.util.to_datetime(value)

	




	
niimpy.preprocessing.util.uninstall_extensions()

	Uninstall any installed extensions
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niimpy.reading package


Submodules



	niimpy.reading.database module
	Database format

	Quick usage

	See also

	ALL

	Data1
	Data1.count()

	Data1.execute()

	Data1.exists()

	Data1.first()

	Data1.get_survey_score()

	Data1.hourly()

	Data1.last()

	Data1.occurrence()

	Data1.raw()

	Data1.tables()

	Data1.timestamps()

	Data1.user_table_counts()

	Data1.users()

	Data1.validate_username()





	open()

	sqlite3_stdev
	sqlite3_stdev.finalize()

	sqlite3_stdev.step()









	niimpy.reading.read module
	read_csv()

	read_csv_string()

	read_sqlite()

	read_sqlite_tables()











Module contents
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niimpy.reading.database module

Read data from sqlite3 databases.

Direct use of this module is mostly deprecated.

Read data from sqlite3 databases, both into pandas.DataFrame:s (Database.raw(),
among other functions), and Database objects.  The Database object does not
immediately load data, but provides some methods to load data on demand later,
possibly doing various filtering and preprocessing already at the loading
stage.  This can save memory and processing time, but is much more complex.

This module is mostly out-of-use now: read.read_sqlite is used instead, which
wraps the .raw() method and reads all data into memory.


Database format

When reading data, a table name must be specified (which allows multiple
datasets to be put in one file).  Table column names map to dataframe column
names, with various standard processing (for example the ‘time’ column being
converted to the index)



Quick usage

db = database.open(FILE_NAME, tz=TZ)
df = db.raw(TABLE_NAME, user=database.ALL)

Recommend usage:

df = niimpy.read_sqlite(FILE_NAME, TABLE_NAME, tz=TZ)



See also

niimpy.reading.read_*: currently recommended functions to access all types of
data, including databases.



	
class niimpy.reading.database.ALL

	Bases: object

Sentinel value for all users






	
class niimpy.reading.database.Data1(db, tz=None)

	Bases: object

Database wrapper for niimpy data.

This opens a database and provides methods to do common operations.

Methods







	count(*args, **kwargs)

	Return the number of rows



	execute(*args, **kwargs)

	Execute rauw SQL code.



	exists(*args, **kwargs)

	Returns True if any data exists



	first(table, user[, start, end, offset, ...])

	Return earliest data point.



	get_survey_score(table, user, survey[, ...])

	Get the survey results, summing scores.



	last(*args, **kwargs)

	Return the latest timestamp.



	raw(table, user[, limit, offset, start, end])

	Read all data in a table and return it as a DataFrame.



	tables()

	List all tables that are inside of this database.



	user_table_counts()

	Return table of number of data points per user, per table.



	users([table])

	Return set of all users in all tables



	validate_username(user)

	Validate a username, for single/multiuser database and so on.












	hourly

	


	occurrence

	


	timestamps

	






	
count(*args, **kwargs)

	Return the number of rows

See the “first” for more information.






	
execute(*args, **kwargs)

	Execute rauw SQL code.

Execute raw SQL.  Smply proxy all arguments to
self.conn.execute().  This is simply a convenience shortcut.






	
exists(*args, **kwargs)

	Returns True if any data exists

Follows the same syntax as .first(), .last(), and .count(), but
the limit argument is not used.






	
first(table, user, start=None, end=None, offset=None, _aggregate='min', _limit=None)

	Return earliest data point.

Return None if there is no data.






	
get_survey_score(table, user, survey, limit=None, start=None, end=None)

	Get the survey results, summing scores.

survey: The servey prefix in the ‘id’ column, e.g. ‘PHQ9’.  An ‘_’ is appended.






	
hourly(table, user, columns=[], limit=None, offset=None, start=None, end=None)

	




	
last(*args, **kwargs)

	Return the latest timestamp.

See the “first” for more information.






	
occurrence(table, user, bin_width=720, limit=None, offset=None, start=None, end=None)

	




	
raw(table, user, limit=None, offset=None, start=None, end=None)

	Read all data in a table and return it as a DataFrame.

This reads all data (subject to several possible filters) and
returns it as a DataFrame.






	
tables()

	List all tables that are inside of this database.

Returns a set.






	
timestamps(table, user, limit=None, offset=None, start=None, end=None)

	




	
user_table_counts()

	Return table of number of data points per user, per table.

Return a dataframe of row=table, column=user, value=number of
counts of that user in that table.






	
users(table=None)

	Return set of all users in all tables






	
validate_username(user)

	Validate a username, for single/multiuser database and so on.

This function considers if the database is single or multi-user,
and ensures a valid username or ALL.

It returns a valid username, so can be used as a wrapper, to handle
future special cases, e.g.:

user = db.validate_username(user)














	
niimpy.reading.database.open(db, tz=None)

	Open a database and return a Data1 object






	
class niimpy.reading.database.sqlite3_stdev

	Bases: object

Sqlite sample standard deviation function in pure Python.

With conn.create_aggregate(“stdev”, 1, sqlite3_stdev), this adds a
stdev function to sqlite.

Edge cases:


	Empty list = nan (different than C function, which is zero)


	Ignores nan input values (does not count them).  (different than
numpy: returns nan)


	ignores non-numeric types (no conversion)




Methods







	finalize

	


	step

	






	
finalize()

	




	
step(value)
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niimpy.reading.read module

Read data from various formats, user entery point.

This module contains various functions read_* which load data from different
formats into pandas.DataFrame:s.  As a side effect, it provides the
authoritative information on how incoming data is converted to dataframes.


	
niimpy.reading.read.read_csv(filename, read_csv_options={}, add_group=None, tz=None)

	Read DataFrame from csv file

This will read data from a csv file and then process the result with
niimpy.util.df_normalize.


	Parameters

	
	filenamestr
	filename of csv file



	read_csv_options: dict
	Dictionary of options to pandas.read_csv, if this is necessary for custom
csv files.



	add_groupobject
	If given, add a ‘group’ column with all values set to this.














	
niimpy.reading.read.read_csv_string(string, tz=None)

	Parse a string containing CSV and return dataframe

This should not be used for serious reading of CSV from disk, but
can be useful for tests and examples.  Various CSV reading options
are turned on in order to be better for examples:


	Allow comments in the CSV file


	Remove the datetime column (redundant with index but some
older functions break without it, so default readers need to leave
it).





	Parameters

	
	stringstring containing CSV file
	





	Returns

	
	df: pandas.DataFrame
	












	
niimpy.reading.read.read_sqlite(filename, table, add_group=None, user=<class 'niimpy.reading.database.ALL'>, limit=None, offset=None, start=None, end=None, tz=None)

	Read DataFrame from sqlite3 database

This will read data from a sqlite3 file, taking sensor data in a
given table, and optionally apply various limits.


	Parameters

	
	filenamestr
	filename of sqlite3 database



	tablestr
	table name of data within the database



	add_groupobject
	If given, add a ‘group’ column with all values set to this.



	userstr or database.ALL, optional
	If given, return only data matching this user (based an column ‘user’)



	limitint, optional
	If given, return only this many rows



	offsetint, optional
	When used with limit, skip this many lines at the beginning



	startint or float or str or datetime.datetime, optional
	If given, limit to this starting time.  Formats can be int/float
(unixtime), string (parsed with dateutil.parser.parser, or
datetime.datetime.



	endint or float or str or datetime.datetime, optional
	Same meaning as ‘start’, but for end time














	
niimpy.reading.read.read_sqlite_tables(filename)

	Return names of all tables in this database

Return a set of all tables contained in this database.  This may be
useful when you need to see what data is available within a database.
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Demo notebook for Niimpy Exploration layer modules


Introduction

To study and quantify human behavior using longitudinal multimodal digital data, it is essential to get to know the data well first. These data from various sources or sensors, such as smartphones and watches and activity trackers, yields data with different types and properties. The data may be a mixture of categorical, ordinal and numerical data, typically consisting of time series measured for multiple subjetcs from different groups. While the data is typically dense, it is also heterogenous
and contains lots of missing values. Therefore, the analysis has to be conducted on many different levels.

This notebook introduces the Niimpy toolbox exploration module, which seeks to address the aforementioned issues. The module has functionalities for exploratory data analysis (EDA) of digital behavioral data. The module aims to produce a summary of the data characteristics, inspecting the structures underlying the data, to detecting patterns and changes in the patterns, and to assess the data quality (e.g., missing data, outliers). This information is highly essential for assessing data
validity, data filtering and selection, and for data preprocessing. The module includes functions for plotting catogorical data, data counts, timeseries lineplots, punchcards and visualizing missing data.

Exploration module functions are supposed to run after data preprocessing [https://niimpy.readthedocs.io/en/latest/preprocessing/], but they can be run also on the raw observations. All the functions are implemented by using Plotly Python Open sourde Library [https://plotly.com/python/]. Plotly enables interactive visualizations which in turn makers it easier to explore different aspects of the data (e.g.,specific timerange and summary statistics).

This notebook uses several sample dataframes for module demonstration. The sample data is already preprocessed, or will be preprocessed in notebook sections before visualizations. When the sample data is loaded, some of the key characteristics of the data are displayed.

All eploration module functions require the data to follow data schema. [https://niimpy.readthedocs.io/en/latest/schema/] defined in the Niimpy toolbox documentation [https://niimpy.readthedocs.io/en/latest/]. The user must ensure that the input data follows the specified schema.




Sub-module overview

The following table shows accepted data types, visualization functions and the purpose of each exploration sub-module. All submodules are located inside niimpy/exploration/eda -folder.









	Sub-module

	Data type

	Functions

	For what





	catogorical.py

	Categorical

	Barplot

	Observations counts and distributions



	countplot.py

	Categorical* / Numerical

	Barplot/Boxplot

	Observation counts and distibutions



	lineplot.py

	Numerical

	Lineplot

	Trend, cyclicity, patterns



	punchcard.py

	Categorical* / Numerical

	Heatmap

	Temporal patterns of counts or values



	missingness.py

	Categorical / Numerical

	Barplot / Heatmap

	Missing data patterns






Data types denoted with * are not compatible with every function within the module. *** ### *NOTES*

This notebook uses following definitions referring to data: * Feature refers to dataframe column that stores observations (e.g., numerical sensor values, questionnaire answers) * User refers to unique identifier for each subject in the data. Dataframe should also have a column named as user. * Group refers to unique group idenfier. If subjects are grouped, dataframe shoudl have a column named as group.





Imports

Here we import modules needed for running this notebook.


[1]:





import numpy as np
import pandas as pd
import plotly
import plotly.graph_objects as go
import plotly.express as px
import plotly.io as pio
import warnings
warnings.filterwarnings("ignore")
import niimpy
from niimpy import config
from niimpy.preprocessing import survey
from niimpy.exploration import setup_dataframe
from niimpy.exploration.eda import categorical, countplot, lineplot, missingness, punchcard









Plotly settings

Next code block defines default settings for plotly [https://plotly.com/python/] visualizations. Feel free to adjust the settings according to your needs.


[2]:





pio.renderers.default = "png"
pio.templates.default = "seaborn"
px.defaults.template = "ggplot2"
px.defaults.color_continuous_scale = px.colors.sequential.RdBu
px.defaults.width = 1200
px.defaults.height = 482
warnings.filterwarnings("ignore")










1) Categorical plot

This section introduces categorical plot module visualizes categorical data, such as questionnaire data responses. We will demonstrate functions by using a mock survey dataframe, containing answers for: * Patient Health Questionnaire-2 (PHQ-2) * Perceived Stress Scale (PSS10) * Generalized Anxiety Disorder-2 (GAD-2)

The data will be preprocessed, and then it’s basic characteristics will be summarized before visualizations.



1.1) Reading the data

We’ll start by importing the data:


[3]:





df = niimpy.read_csv(config.SURVEY_PATH, tz='Europe/Helsinki')
df.head()








[3]:
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Demo notebook for analysing location data


Introduction

GPS location data contain rich information about people’s behavioral and mobility patterns. However, working with such data is a challenging task since there exists a lot of noise and missingness. Also, designing relevant features to gain knowledge about the mobility pattern of subjects is a crucial task. To address these problems, niimpy provides these main functions to clean, downsample, and extract features from GPS location data:


	niimpy.preprocessing.location.filter_location: removes low-quality location data points


	niimpy.util.aggregate: downsamples data points to reduce noise


	niimpy.preprocessing.location.extract_features_location: feature extraction from location data




In the following, we go through analysing a subset of location data provided in StudentLife [https://studentlife.cs.dartmouth.edu/dataset.html] dataset.



Read data


[1]:





import niimpy
from niimpy import config
import niimpy.preprocessing.location as nilo
import warnings
warnings.filterwarnings("ignore")








[2]:





data = niimpy.read_csv(config.GPS_PATH, tz='Europe/Helsinki')
data.shape








[2]:







(9857, 6)






There are 9857 location datapoints with 6 columns in the dataset. Let us have a quick look at the data:


[3]:





data.head()








[3]:
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Demo notebook for analyzing application data


Introduction

Application data refers to the information about which apps are open at a certain time. These data can reveal important information about people’s circadian rhythm, social patterns, and activity. Application data is an event data; this means it cannot be sampled at a regular frequency. Instead, we just have information about the events that occured. There are two main issues with application data (1) missing data detection, and (2) privacy concerns.

Regarding missing data detection, we may never know if all events were detected and reported. Unfortunately there is little we can do. Nevertheless, we can take into account some factors that may interfere with the correct detection of all events (e.g. when the phone’s battery is depleated). Therefore, to correctly process application data, we need to consider other information like the battery status of the phone. Regarding the privacy concerns, application names can reveal too much about a
subject, for example, an uncommon app use may help identify a subject. Consequently, we try anonimizing the data by grouping the apps.

To address both of these issues, niimpy includes the function extract_features_app to clean, downsample, and extract features from application data while taking into account factors like the battery level and naming groups. In addition, niimpy provides a map with some of the common apps for pseudo-anonymization. This function employs other functions to extract the following features:


	app_count: number of times an app group has been used


	app_duration: how long an app group has been used




The app module has one internal function that help classify the apps into groups.

In the following, we will analyze screen data provided by niimpy as an example to illustrate the use of application data.



2. Read data

Let’s start by reading the example data provided in niimpy. These data have already been shaped in a format that meets the requirements of the data schema. Let’s start by importing the needed modules. Firstly we will import the niimpy package and then we will import the module we will use (application) and give it a short name for use convenience.


[1]:





import niimpy
from niimpy import config
import niimpy.preprocessing.application as app
import pandas as pd
import warnings
warnings.filterwarnings("ignore")







Now let’s read the example data provided in niimpy. The example data is in csv format, so we need to use the read_csv function. When reading the data, we can specify the timezone where the data was collected. This will help us handle daylight saving times easier. We can specify the timezone with the argument tz. The output is a dataframe. We can also check the number of rows and columns in the dataframe.


[2]:





data = niimpy.read_csv(config.SINGLEUSER_AWARE_APP_PATH, tz='Europe/Helsinki')
data.shape








[2]:







(132, 6)






The data was succesfully read. We can see that there are 132 datapoints with 6 columns in the dataset. However, we do not know yet what the data really looks like, so let’s have a quick look:


[3]:





data.head()








[3]:
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Demo notebook for analyzing audio data


Introduction

Audio data - as recorded by smartphones or other portable devices - can carry important information about individuals’ environments. This may give insights about the activity, sleep, and social interaction. However, using these data can be tricky due to privacy concerns, for example, conversations are highly identifiable. A possible solution is to compute more general characteristics (e.g. frequency) and use those instead to extract features. To address this last part, niimpy includes the
function extract_features_audio to clean, downsample, and extract features from audio snippets that have been already anonymized. This function employs other functions to extract the following features:


	audio_count_silent: number of times when there has been some sound in the environment


	audio_count_speech: number of times when there has been some sound in the environment that matches the range of human speech frequency (65 - 255Hz)


	audio_count_loud: number of times when there has been some sound in the environment above 70dB


	audio_min_freq: minimum frequency of the recorded audio snippets


	audio_max_freq: maximum frequency of the recorded audio snippets


	audio_mean_freq: mean frequency of the recorded audio snippets


	audio_median_freq: median frequency of the recorded audio snippets


	audio_std_freq: standard deviation of the frequency of the recorded audio snippets


	audio_min_db: minimum decibels of the recorded audio snippets


	audio_max_db: maximum decibels of the recorded audio snippets


	audio_mean_db: mean decibels of the recorded audio snippets


	audio_median_db: median decibels of the recorded audio snippets


	audio_std_db: standard deviations of the recorded audio snippets decibels




In the following, we will analyze audio snippets provided by niimpy as an example to illustrate the use of niimpy’s audio preprocessing functions.



2. Read data

Let’s start by reading the example data provided in niimpy. These data have already been shaped in a format that meets the requirements of the data schema. Let’s start by importing the needed modules. Firstly we will import the niimpy package and then we will import the module we will use (audio) and give it a short name for use convinience.


[1]:





import niimpy
from niimpy import config
import niimpy.preprocessing.audio as au
import pandas as pd
import warnings
warnings.filterwarnings("ignore")







Now let’s read the example data provided in niimpy. The example data is in csv format, so we need to use the read_csv function. When reading the data, we can specify the timezone where the data was collected. This will help us handle daylight saving times easier. We can specify the timezone with the argument tz. The output is a dataframe. We can also check the number of rows and columns in the dataframe.


[2]:





data = niimpy.read_csv(config.MULTIUSER_AWARE_AUDIO_PATH, tz='Europe/Helsinki')
data.shape








[2]:







(33, 7)






The data was succesfully read. We can see that there are 33 datapoints with 7 columns in the dataset. However, we do not know yet what the data really looks like, so let’s have a quick look:


[3]:





data.head()








[3]:
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Demo notebook: Analysing battery data


Read data


[1]:





import pandas as pd
import niimpy
import niimpy.preprocessing.battery as battery
from niimpy import config
import warnings
warnings.filterwarnings("ignore")








[2]:





data = niimpy.read_csv(config.MULTIUSER_AWARE_BATTERY_PATH, tz='Europe/Helsinki')
data.shape








[2]:







(505, 8)








Introduction

In this notebook , we will extract battery data from the Aware platform and infer users’ behavioral patterns from their interaction with the phone. The below functions will be described in this notebook:


	niimpy.preprocessing.battery.battery_shutdown_info: returns the timestamp when the device is shutdown or rebooted


	niimpy.preprocessing.battery.battery_occurrences: returns the number of battery samples within a time range


	niimpy.preprocessing.battery.battery_gaps: returns the time gaps between two battery sample





[3]:





data.head()








[3]:
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Basic transformations

This page shows some basic transformations you can do once you have read data. Really, it is simply a pandas crash course, since pandas provides all the operations you may need and there is no need for us to re-invent things. Pandas provides a solid but flexible base for us to build advanced operations on top of.

You can read more at the Pandas documentation [https://pandas.pydata.org/pandas-docs/stable/index.html].


Extracting single rows and columns

Let’s first import mobile phone battery status data.


[1]:





TZ = 'Europe/Helsinki'








[2]:





import niimpy
from niimpy import config
import warnings
warnings.filterwarnings("ignore")








[3]:





# Read the data
df = niimpy.read_csv(config.MULTIUSER_AWARE_BATTERY_PATH, tz='Europe/Helsinki')







Then check first rows of the dataframe.


[4]:





df.head()








[4]:
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Demo notebook for analyzing calls and SMS data


1. Introduction

In niimpy, communication data includes calls and SMS information. These data can reveal important information about people’s circadian rhythm, social patterns, and activity, just to mention a few. Therefore, it is important to organize this information for further processing and analysis. To address this, niimpy includes a set of functions to clean, downsample, and extract features from communication data. The available features are:


	call_duration_total: duration of incoming and outgoing calls


	call_duration_mean: mean duration of incoming and outgoing calls


	call_duration_median: median duration of incoming and outgoing calls


	call_duration_std: standard deviation of incoming and outgoing calls


	call_count: number of calls within a time window


	call_outgoing_incoming_ratio: number of outgoing calls divided by the number of incoming calls


	sms_count: count of incoming and outgoing text messages


	extract_features_comms: wrapper to extract several features at the same time




In the following, we will analyze call logs provided by niimpy as an example to illustrate the use of niimpy’s communication preprocessing functions.



2. Read data

Let’s start by reading the example data provided in niimpy. These data have already been shaped in a format that meets the requirements of the data schema. Let’s start by importing the needed modules. Firstly we will import the niimpy package and then we will import the module we will use (communication) and give it a short name for use convinience.


[1]:





import niimpy
import niimpy.preprocessing.communication as com
from niimpy import config
import pandas as pd
import warnings
warnings.filterwarnings("ignore")







Now let’s read the example data provided in niimpy. The example data is in csv format, so we need to use the read_csv function. When reading the data, we can specify the timezone where the data was collected. This will help us handle daylight saving times easier. We can specify the timezone with the argument tz. The output is a dataframe. We can also check the number of rows and columns in the dataframe.


[2]:





data = niimpy.read_csv(config.MULTIUSER_AWARE_CALLS_PATH, tz='Europe/Helsinki')
data.shape








[2]:







(38, 6)






The data was succesfully read. We can see that there are 38 datapoints with 6 columns in the dataset. However, we do not know yet what the data really looks like, so let’s have a quick look:


[3]:





data.head()








[3]:
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Demo notebook for analyzing screen on/off data


Introduction

Screen data refers to the information about the status of the screen as reported by Android. These data can reveal important information about people’s circadian rhythm, social patterns, and activity. Screen data is an event data, this means that it cannot be sampled at a regular frequency. We just have information about the events that occured. However, some factors may interfere with the correct detection of all events (e.g. when the phone’s battery is depleated). Therefore, to correctly
process screen data, we need to take into account other information like the battery status of the phone. This may complicate the preprocessing. To address this, niimpy includes a set of functions to clean, downsample, and extract features from screen data while taking into account factors like the battery level. The functions allow us to extract the following features:


	screen_off: reports when the screen has been turned off


	screen_count: number of times the screen has turned on, off, or has been in use


	screen_duration: duration in seconds of the screen on, off, and in use statuses


	screen_duration_min: minimum duration in seconds of the screen on, off, and in use statuses


	screen_duration_max: maximum duration in seconds of the screen on, off, and in use statuses


	screen_duration_median: median duration in seconds of the screen on, off, and in use statuses


	screen_duration_mean: mean duration in seconds of the screen on, off, and in use statuses


	screen_duration_std: standard deviation of the duration in seconds of the screen on, off, and in use statuses


	screen_first_unlock: reports the first time when the phone was unlocked every day


	extract_features_screen: wrapper-like function to extract several features at the same time




In addition, the screen module has three internal functions that help classify the events and calculate their status duration.

In the following, we will analyze screen data provided by niimpy as an example to illustrate the use of screen data.



2. Read data

Let’s start by reading the example data provided in niimpy. These data have already been shaped in a format that meets the requirements of the data sc