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 In this laboratory students will learn how machine learning can assist in the modeling 
process of human factors
 Based on a hypothetical research scenario you are asked to download a Python 

script (.py) and a dummy data file (.csv)
 Python will be used utilizing the scikit-learn machine learning library for Python

Laboratory Description
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 Machine Learning in Python
 Simple and efficient tools for data mining and data analysis
 Accessible to everybody, and reusable in various contexts
 Built on NumPy, SciPy, and matplotlib
 Open source, commercially usable

 https://scikit-learn.org/stable/

Scikit-learn Machine Learning Library
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https://scikit-learn.org/stable/
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 https://scikit-learn.org/stable/install.html

 pip install -U scikit-learn

Installing Scikit-learn
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https://scikit-learn.org/stable/install.html
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Documentation of scikit-learn - https://scikit-learn.org/stable/index.html
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https://scikit-learn.org/stable/index.html
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 Existing studies have shown a correlation between cognitive style differences (field 
dependent-independent) and specific eye-gaze metrics
 Consider the hypothetical scenario that you have run an experimental study in which 

users interacted with a graphical authentication task in which they were asked to 
create a secret picture password

Hypothetical Scenario of an IUI Experiment
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 During interaction, users wore a state-of-the-art eye tracking device which measured 
specific eye-gaze metrics (fixations count and duration)
 Users also completed a paper-and-pencil test (Group Embedded Figures Test) to 

highlight their cognitive style
 You are provided with a dataset that includes the users’ aggregated eye gaze 

metrics and their respective cognitive style group

Hypothetical Scenario of an IUI Experiment
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Picture Password Creation Task
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WindowsTM Picture Gesture Authentication
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 Fixation duration: total duration of fixations of an individual within an area of interest 
(AOI), considering visits and revisits to the AOI
 sum, mean, max, and std.

 Fixation count: total number of fixations of an individual within each AOI, considering 
visits and revisits to the AOI
 Gaze-transition entropy (Krejtz et al., 2015)
 Transition entropy measures how random transition are among AOIs

Eye-Gaze Metrics 
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 We would like to train a classifier to predict the users’ cognitive styles (Field 
Dependent vs. Field-Independent)

 Use the eye-gaze metrics as input data

 Compare the classification results with a baseline model (dummy classifier)

Classification Experiment
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 In the next slides we will show an example tested with a classifier based on Logistic 
Regression

 You can further test other classifiers using the scikit-learn library (Naïve Bayes, k-
Nearest Neighbors, Classification and Regression Trees, and Support Vector 
Machines)
 https://scikit-learn.org/stable

Classification Experiment

13

https://scikit-learn.org/stable


This Master is run under the context of Action
No 2020-EU-IA-0087, co-financed by the EU CEF Telecom

under GA nr. INEA/CEF/ICT/A2020/2267423

Master programmes in Artificial
Intelligence 4 Careers in Europe

LAB 7

 Please download the following files for this laboratory. The instructor will guide you 
through the code aiming to get familiar on how machine learning can be used to 
model human factors within intelligent user interfaces.

 Python script: MAI648.labs.07.py
 Data file: MAI648.labs.07.csv

Python Script and Data
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Loading Python Libraries
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# Import libraries
import pandas as pd
import matplotlib.pyplot as plt

from sklearn.linear_model import LogisticRegression
from sklearn.model_selection import train_test_split
from sklearn.dummy import DummyClassifier
from sklearn.metrics import classification_report
from sklearn.metrics import confusion_matrix
from sklearn.metrics import roc_auc_score
from sklearn.metrics import roc_curve
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Reading Data using Pandas
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https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.dropna.html

DIRECTORY = 'Combination_of_features/'

filename = DIRECTORY + 'data_second_X.csv'
data = pd.read_csv(filename, header=0)
data = data.dropna() #Drop missing values

pd.read_excel('file.xlsx',sheet_name='Sheet1',index_col=None, 
na_values=['NA'])

pd.read_sas('myfile.sas7bdat')
…

Other pandas commands to read other data formats:

https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.dropna.html
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Exploring Data Frames
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# List first 5 records
data.head()

# List data columns
list(data.columns)
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Select values for the X,Y data frames
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# Select all values in column 1 and 2
X = data.iloc[:,[1,2]].values
# Select all values in column 0
y = data.iloc[:,0].values

iloc: selecting start and end index from the data frame
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Training and Testing
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# Split arrays or matrices into random train and test subsets
X_train, X_test, y_train, y_test = train_test_split(X, y, 
random_state=0)
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Classification
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# Creating an instance of the classifier
classifier = LogisticRegression(random_state=0)

# Train the classifier
classifier.fit(X_train, y_train)

# Use the classifier to predict
y_pred = classifier.predict(X_test)
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Accuracy of Classification Models
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 In classification, accuracy estimation is 
measured through the confusion matrix
 shows the actual and predicted labels from 

a classification problem 
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Classification Accuracy and Report
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# Calculating the confusion matrix
confusion_matrix_res = confusion_matrix(y_test, y_pred)

# Classification accuracy
classifier.score(X_test, y_test)

# Creating an instance of the classifier
print(classification_report(y_test, y_pred))
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Classification Accuracy
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# Calculating the confusion matrix
confusion_matrix_res = confusion_matrix(y_test, y_pred)

# Classification accuracy
classifier.score(X_test, y_test)



This Master is run under the context of Action
No 2020-EU-IA-0087, co-financed by the EU CEF Telecom

under GA nr. INEA/CEF/ICT/A2020/2267423

Master programmes in Artificial
Intelligence 4 Careers in Europe

LAB 7

Classification Report
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# Creating an instance of the classifier
print(classification_report(y_test, y_pred))
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Dummy Classifier
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# Baseline dummy classifier
dummy = DummyClassifier(strategy='most_frequent', random_state=100, 
constant=None)
dummy.fit(X_train, y_train)

y_dummy_pred = dummy.predict(X_test)

print('Accuracy of dummy classifier: {:.2f}'.format(dummy.score(X_test, 
y_test)))
print(classification_report(y_test, y_dummy_pred))
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 Unlabeled data
 We might not know what we are looking for
 Clustering: splitting data items into groups
 Explore data
 Put similar items in the same group
 Distance between data items

Other Topics – Unsupervised Learning
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 Main steps
 Choose initial cluster centers
 Assign data item to cluster
 Recalculate cluster center

 K-means clustering in scikit-learn

K-means Clustering
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K-means Clustering
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# Library
from sklearn import cluster

# Create cluster instance
k_means = cluster.Kmeans(n_clusters=3)

# Fit the model on the data
km = k_means_fit(DATA)



This Master is run under the context of Action
No 2020-EU-IA-0087, co-financed by the EU CEF Telecom

under GA nr. INEA/CEF/ICT/A2020/2267423

Master programmes in Artificial
Intelligence 4 Careers in Europe

LAB 7

 MIT OpenCoursware. Introduction to Machine Learning -
https://www.youtube.com/watch?v=h0e2HAPTGF4
 Documentation of scikit-learn - https://scikit-learn.org/stable/index.html
 Python documentation - https://docs.python.org/3/
 Adaptive and Interactive Systems Course, Cognitive Systems, Open University of 

Cyprus, and Department of Computer Science, University of Cyprus

Source and Further Readings
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https://www.youtube.com/watch?v=h0e2HAPTGF4
https://scikit-learn.org/stable/index.html
https://docs.python.org/3/
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