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OVERVIEW
Problem Statement: Disruption in communication and connectivity services due to dropped
VPN connection, poor connectivity in remote areas and others have been of concern hence
the need to predict the severity of the disruption.

Aim: To predict network fault severity at a particular location over a period based on the data
available using various machine learning models and deploy the best model.

Tools: Python, Jupyter Notebook, Numpy, Pandas, Matplotlib, Scikit-Learn, Machine Learning
Models (LogisticRegression, KNeighborsClassifier, DecisionTreeClassifier, SVC, GaussianNB).

Framework: The framework used for the web application is Django. Django is an open-source
web framework that follows the model-template-views architectural pattern.

Data Set: Five Data Sets were used in this project, namely: event_type, log_feature,
resource_type, severity_type, train and all are in (.csv)
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PROJECT CYCLE
Data Preparation
This stage involves importing of the given the dataset into Jupyter Notebook using the
necessary data science libraries as shown in the figure 1.0.
Jupyter Notebook is a data science Integrated Development Environment (IDE) used for data
cleaning, data transformation, data visualization, machine learning and so on.
Fig. 1.0

Pandas is the library used to read in file(data) into the Jupyter Notebook. Fig. 1.1 Illustrate
how the dataset were read into the Notebook.
Fig. 1.1 depicts how the dataset were read into Jupyter Notebook.

Data Preparation also involves merging data sets. Data merging is the process of combining
two or more data sets into a single data set, this is necessary because it will enhance data
analysis. Merge is the keyword used to merge data sets in data science. Fig. 1.2 shows how
the five data sets were merged in Jupyter Notebook.
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Fig 1.2 Merging the five datasets into a file.
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DATA CLEANING
This stage involves removing duplicate records in the merged file and checking for null and
nan values. Drop_duplicates() is the pandas method used to drop duplicates. This method will
return a dataframe that has no duplicate. Fig, 2.0 Illustrates the duplicates from the merged
file were removed.
Info() is a pandas method used to retrieve information about the merged file. This information
includes the count of rows and columns.
Fig 2.0 Duplicate Removal
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DATA TRANSFORMATION
This is the process of converting data from one format to another. Here, it is seen that the
merged file has both object and integer (int) datatypes. In other to have a useful dataset that
will be used in training a machine learning model, it is necessary that we convert all object
datatype to integer (int) datatype using Label Encoding as seen in Fig. 2.1.
Label Encoding is a process of converting labels into numeric form. Label Encoding encodes
labels with a value between 0 and n_classes – 1, where n is the number of distinct labels.
Fig.2.0, depicts what the Labels in the merged data file.

Fig. 2.0

Merged Data Label Illustration.

Fig. 2.1 Data Transformation Using Label Encoding
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FEATURE SELECTION
This is a process of selecting a subset of relevant features in a data set that contributes most
too the target variable. This selection can be done automatically or manually. This selection
is done to improve accuracy scores. Here, the features are selected using SelectKBest which
is a class in the sklearn.feature_selection as seen in the figure 3.1.
The target variable in this data set (train_4) is fault_severity, while others are the features
excluding the id. Fig 3.0 illustrates this.
Fig. 3.0

Target and Features

Fig. 3.1

Feature Selection

Fig. 3.1 shows that the best features in the data set train_4 are location, log_feature, volume
and event_type. In view of this, the target (fault_severity) and the best features will be sliced
from train_4 data set. Fig. 3.2 depicts how this was done.
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Fig. 3.2

Data Set Slicing into target and Best Features

The result of the sliced data was further divided into train, test and val (validation) data set.
This was done to make sampling and model training easy. Fig. 3.3 shows how this was done.

Fig. 3.3

Splitting Target and Features into Train, Test and Validation Data
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SAMPLING
Data Sampling is a technique used to select, manipulate, and analyse subset of data to identify
patterns and trends.
In other to have an unbiased sample, extreme values that deviate from other observations on
the data set (known as Outliers) must be identified and removed. Fig. 4.1 shows how Outliers
on the data set were identified and removed.

Fig. 4.1

Outlier Detection and Removal

In this project, the statistical feature of the target class (fault_severity) which ranges from 0
- 2 shows that the target is not represented equally in the data set, fig.4.2 illustrate this.

Fig. 4.2

Visual Representation of the Target Class (fault_Severity)
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In view of this, UpSampling was done on the minority classes within the target classes. The
minority classes are class 1 and class 2. Fig. 4.3 illustrates how the minority classes were
upsampled to class 0.

Fig. 4.3

UpSampling Minority Classes
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MODEL EVALUATION
In this project stage, various Machine Learning Models such as DecisionTreeClassifier,
KNeigbhorsClassifier, LogisticRegression, SVC, GaussianNB were evaluated to determine
the model that has learnt well and has the highest accuracy with respect to the data set.
Fig. 5.0 illustrates this.
Fig. 5.0

Model Evaluation
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The above model evaluation shows that Decision Tree Classifier model performed better with
a mean accuracy of 86%.
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MODEL SELECTION
The Model Evaluation phase showed that Decision Tree Classifier Model has performed better
with a mean accuracy of 86 %. In view of this, fault severity prediction was made using
Decision Tree Classifier. Pickle, a data science library was be used to save this choice model.
Fig. 6.0 shows how the chosen model was saved.

Fig. 6.0

Testing and Saving Decision Tree Classifier
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DEPLOYMENT
A web application was developed using Django Framework in other to allow users make
predictions on network fault severity by leveraging on the saved model
faultSeverity_classifierModel.sav.
This model was loaded into the Django project using pickle library. Below is a snapshot of
how the saved model is loaded into and project.
Fig. 7.1

Load faultSeverity_classifierModel.sav

The home page of the webApp can be accessed using http://127.0.0.1:8000/home
Fig. 7.2

Fault Severity Prediction home page

The following test data was used to test the model on the web, these are {‘location’: 86,
‘log_feature’: 213, ‘volume’: 21, ‘event_type’: 5}. Fig. 7.3 illustrates this.
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Fig. 7.3

WebApp Fault Severity Prediction
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RECOMMENDATION
It is recommended that other Feature Selection methods for classification such as f_classif,
mutual_info_classif be used to select the best feature so that the performance of the selected
machine learning model (Decision Tree Classifier) can be further evaluated. Also, stratified
sampling method can be used in sampling the data set.
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