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Abstract: Smart gadgets provide ubiquitous mobile Internet connection, which is hastening the expansion of
mobile Internet. This article examines the mobile user behavior from three perspectives using mobile traffic
statistics gathered at China's central urban 2G and 3G networks over a week: Data use, mobility, and
application use are the first three categories. To analyze the resource usage on mobile Internet, it divides
mobile users into various groups. It notices that users with high levels of mobility and traffic tend to burn
up a lot of radio and data resources at once. Users' application access behavior is intimately tied to their
data usage and mobility patterns. Users can be grouped based on how they use an application, and
different application categories can be found by the methods they use.
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I. INTRODUCTION

Smart gadgets provide ubiquitous mobile Internet connection, which is hastening the expansion of mobile Internet. This
article examines the mobile user behavior from three perspectives using mobile traffic statistics gathered at China's
central urban 2G and 3G networks over a week: Data use, mobility, and application use are the first three categories. To
analyze the resource usage on mobile Internet, it divides mobile users into various groups. It notices that users with high
levels of mobility and traffic tend to burn up a lot of radio and data resources at once. Users' application access behavior
is intimately tied to their data usage and mobility patterns. Users can be grouped based on how they use an application,
and different application categories can be found by the methods they use.

II. LITERATURE SURVEY

A novel framework was put forth by Matias Callara and Patrice Wira in 2016 to analyze user behavior in a distributed
computing environment using machine learning algorithms. Discriminating between close user groups is the goal. Users
in these groups all exhibit similar behaviors. The user's behavior-related events are recorded and added to a database.
To ascertain the user groups, a method is created. For each user, a personalized prediction of application launches and
session opens is made using a non-parametric method of generating a probability density. Within a complete
virtualization environment for workstations and applications in actual hospital conditions, these algorithms have been
applied and proven effective. In order to analyze user behaviors in a distributed computing environment, Matias Callara
and Patrice Wira (2016) suggested a new framework employing machine learning methods. The goal is to distinguish
between similar user groups. Users who exhibit similar behaviours make up these categories. Events pertaining to the
user's actions are noted and added to a database. To identify the user groups, a strategy is devised. Application launches
and session openings are forecasted individually for each user using a non-parametric method of predicting a
probability density. These algorithms have been put into practice and shown to operate well in a complete virtualized
environment for workstations and applications in a hospital.

Researchers Alyssa Pea, Ehsanul Haque Nirjhar, and Andrew Pachuilo (2018) [28] have shown that "Explainable AI"
enables analysts to make more educated conclusions. Al models are frequently understood, diagnosed, and improved
through visualizations. However, it is not yet apparent what kinds of interactions and how the visualizations are
interpreted are acceptable for a specific model. It may be helpful to understand how users engage with Al visualizations
and to construct a naturalistic model of explanation if research into sense making for visual analytics is continued.
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The rapid development of electric vehicles (EVs) has presented issues to power grids and transportation networks,
according to Ziqi Zhang and Bo Liu's research from 2019 [31]. It is necessary to accurately capture EV consumers'
usage patterns in order for EVs to engage with electrified transportation networks. As a result, this study suggests a
model that is driven by the complete data chain (FDC) to mine all of the features of EVs. A driving portrait and origin-
destination (OD) distribution are used to first mine the driving characteristics of 150 private electric cars (PREVs), 100
commercial electric vehicles (CEVs), and 50 official electric vehicles (OEVs) in Chongqing, China. Last but not least,
the outcomes of the analysis of EV user characteristics are examined, and regional charging load analysis and a
comparison of urban road traffic flow. The research results offer a data source and a user behavior model for the design,
management, and control of transportation and power grids.

The goal of Luca Vassio and Marco Mellia's study from 2020 [32] was to determine whether the need to comprehend
how people interact with the web motivated the research I undertook for my PhD. ISPs and network administrators may
better see and understand how users and online services evolve over time thanks to this information. My study focuses
on two complementing areas thanks to user traffic traces and logs: This work demonstrates how to model users'
behaviour and recreate users' online activity from passive measures using (i) data analytics and (ii) user modelling. It
introduces machine learning techniques to recognise the websites and pages that users voluntarily visit. It emphasizes the
development of gadget usage, navigational organization, and interactions with social networks and search engines.
Sentiment analysis advanced with the introduction of the concept paper Understanding the behaviour of individuals or a
specific user using his comments or tweets in various social media.Nirmal Varghese Babu and Fabeela Ali Rawther in
2008 [33]. To comprehend the general feelings present in the data gathered from various social media, sentiment
analysis or opinion mining is used. Because of the Internet and many social media platforms like Twitter, Facebook,
Instagram, and others where people may share their opinions, people are more exposed to the outside world.

III. METHODOLOGY

Data Colle¢tion Pre-processing User Identification

Raw Accelerometer | > 7 ’
a1, :
i 1,31 Chsificaton (:I

,::) : ‘Q Scgmentation

AL ﬂ Identified
Smartphone g ] : L E— Uier

Raw Gyroscope
data (x,,2)

Feature Extraction

Fig 3.1 System architecture
The system architecture shows how semi- supervised data collecting works. Up until the element's creation date, public
information is saved in descending chronological order. In order to move on to the next instruction, the Agent program
runs a script to manage the node list and check for the node's existence. An access token is necessary for servers to
connect with each other for security concerns. The program agent modifies replies and related filtering procedures in
addition to renewing the access token in order to store the data in the dataset.

K-means Clustering

The unsupervised learning algorithm K- Means Clustering is used to solve the clustering problems in machine learning
or data science. This chapter explains the K- means clustering algorithm and shows us how to use Python to implement
it.

K-Means algorithm functions:

Step-1: Select K to get the number of clusters.

Step 2: Pick K locations or centroids at random. It might not be the input dataset.

Step 3: Assign each data point to its nearest centroid, which will create the K clusters that have been predetermined.
Step 4: Determine the variance and relocate each cluster's centroid.
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Step 5: Re-assign each data point to the new nearest centroid of each cluster by repeating the third step.
Step 6: move to step 4 if there is a reassignment; otherwise, move to step 7.
Step 7: The model is prepared for completion.

KNN:

K-NN algorithm:

Step-1: Choose the Kth neighbor's number.

Step-2:Calculate the Euclidean distance between K neighbours in step two.

Step 3: Choose the K nearest neighbours based on the Euclidean distance that was calculated.
Step 4: Count the number of data points in each category among these k neighbours.

Step 5: Assign the fresh data points to the category where the neighbor count is highest.

Step 6: Our model is complete.

Classify a new data point in order to use it. Take into account fig. 6.2 below.
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Fig 3.2. K-Nearest Neighbor
First, we'll decide on the number of neighbors; we'll go with k=5.
Then, we will calculate the Euclidean distance between the data points. The distance between two points, which we
have already examined in geometry, is known as the Euclidean distance. It is calculable as follows:
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Fig 3.3. Euclidean Distance
By computing the Euclidean distance, we were able to determine the distances between the nearest neighbours, which
were determined to be three in category A and two in category B. Think on the photo below:
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Fig 3.4. KNN
The three closest neighbors are from category A, as can be shown in fig. 6.4, hence this new data point must also be from
group A.
VI. CONCLUSION

In this research, we examined the mobile user behaviour with a thorough multi-dimension analysis, focusing on three
features: 1. Data usage, 2. Mobility pattern, and 3. Application usage. We did this by using real traffic data gathered
from mobile Internet in a significant metropolitan area of countries.

To analyze the resource usage on mobile Internet, we divide mobile users into various groups. Users with high levels of
mobility and traffic tend to simultaneously demand a lot of radio and data resources. Users' application access behavior
is intimately tied to their data usage and mobility patterns.
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