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Abstract-Machine learning is a powerful tool in the smart analysis of bulk amount of data. This can be applied in the analysis of big
data present in the network in wireless communication as well. Machine learning tools can also be used to reduce the human
interference to a great extent in solving the complex computational problems in mobile communication. With the intention of
detecting active mobile users using machine learning tools several papers are reviewed. This helps the mobile network provider in
the resource management. It is also surveyed that the machine learning tools are suitable in the understanding of behaviour of
mobile users.
Index terms-Machine learning tools, big data analytics, call detail record, mobile user detection.
————————————————————

1. INTRODUCTION
In the recent past, machine learning is taking a dominant
role to get an algorithmic solution to many engineering
problems. The machine learning helps to formulate a
mathematical model for the problem of interest depending
upon the application of interest [1]. Machine learning tools
finds significant applications in several engineering domains
like image/video/audio processing, wireless communication
and also in medical science field extensively [2]. Machine
learning techniques can widely be used in the detection of
active mobile users or radio sources and also can detect the
variations in the radio frequency coverage area. This helps
in understanding any network outage or traffic in cellular
network or in identifying the Region of Interest (ROI) also.
With this information one can be able to detect any particular
mobile user’s behaviour and pattern of mobile phone usage.
Also, the service provider of cellular network will be able to
ensure suitable resource allocation in time. Machine
learning could be an assertive approach in the research
work of detection of active mobile users which can handle
and analyze huge data in the network. This paper surveys
about the ideas and discussions of variety of machine
learning tools in the application of detection of active users
or sources. Prior to the detailed information to be discussed,
a brief of machine learning and its types is discussed here.
Machine learning is a branch of artificial intelligence that
provides the system an ability to learn from examples and
thus improving with experience. There are three types of
machine learning which are classified as per the available
training data set [1]. If the training set has labelled input and
output then it is supervised learning. If the training set has
unlabeled input and output then it is unsupervised learning.
If there is an opportunity for trial and error method in getting
the desired output with small amount of supervision and
feedback system for error correction then it is known as
reinforcement learning. There exists more class of machine
learning known as semi-supervised learning that lies
between supervised and unsupervised learning where in the
training set has both labelled and unlabeled input-output
combinations for better prediction [9]. The rest of the paper
is organized as follows. Section 2 deals with big data
analytics and machine learning in mobile communication.
Detection of radio sources/mobile users in various
transmission techniques using machine learning tools is
studied in the section 3. In section 4 protection of mobile

communication from unauthorized employment using
machine learning tools is discussed. Finally in section 5
conclusions are made with salient features of each paper
mentioned and also related future work is discussed.

2. BIG DATA ANALYTICS AND MACHINE
LEARNING IN THE MOBILE COMMUNICATION
Kashif Sultan et al. [1] indicated that mobile networks
constitute huge information about the users termed as big
data that can be analyzed by employing machine learning
tools. Through big data analytics, users and network
information can be exploited to make network intelligent. In
this paper, combination of big data analytics and machine
learning contributes in three ways. Firstly, it uses Call Detail
Record (CDR) data to detect anomalies which refer to the
unusual behaviour of the network like network failure,
sleeping cells, overloading of traffic and low coverage area.
The detection of anomalies is achieved by an unsupervised
machine learning algorithm, k - means clustering. Secondly,
a neural network model is trained by using both anomalous
data and anomaly free data. Mean square error is calculated
in each case and is compared. The results show that
anomaly free data have lesser mean square error. Lastly,
Auto Regressive Integrated Moving Average (ARIMA) model
to predict the traffic in the network is proposed. It claims that
the model trained with anomaly free data is better in
prediction task. Md Salik Parvez et al. [2] indicated that next
generation wireless networks work in an automated fashion
to meet the growing capacity and serve the users with
increased Quality of Experience (QOE). It is highlighted that
users and network information embedded in spatio temporal data in mobile wireless network can be made
intelligent and end to end visibility may be provided. Big data
analytics is remarked to be a promising solution to uncover
meaningful insights and build artificial intelligent models with
the support of machine learning tools. This paper has two
important subventions. They are: (i) To utilize CDR which is
a big data to analyze anomalous behaviour of mobile
wireless network. Here anomaly refers to unusual behaviour
of cellular network. For the detection of anomalous activities
unsupervised machine learning tools namely k-means
clustering and hierarchical clustering are used. The detected
anomalies are compared with the ground truth data to verify
the correctness. This assists in finding ROI for resource
allocation, fault avoidance solution etc. (ii) To train a neural
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network based prediction model with anomaly data and
anomaly free data and to observe error prediction while
training the model. Comparatively model trained with the
data which is anomaly free is having minimum error in
prediction. The above two papers are related to the big data
analytics, CDR data and extraction of users behaviour
patterns, anomaly detection, resource allocation, traffic
analysis etc with the assistance of machine learning tools.
This may be extended by using more number of antennas in
the network side which enables to analyze the large amount
of data simultaneously instead of shorter time stamps.

3. DETECTION OF RADIO SOURCES/MOBILE
USERS
IN
VARIOUS
TRANSMISSION
TECHNIQUES USING MACHINE LEARNING
TOOLS
Sanaz Kianoushy et al. [3] addressed the problem of passive
crowd sensing in an indoor space. This is done by
processing base band radio signals originated from dense
Wi-Fi network. The Wi-Fi set up works in Orthogonal
Frequency Division Multiplexing (OFDM) technology which
are equipped with multiple antennas. The body induced
alterations in the Wi-Fi set up can be investigated by
Channel State Information (CSI). Wireless network detects
people’s motion and scene alterations inside radio coverage
area which induces fading on CSI at receiver side. In this
work, different machine learning methods are incorporated
in statistical features of CSI to discriminate up to five people
inside smart space. Feed forward and recurrent neural
networks based on Long Short Term Memory (LSTM)
architecture are employed to obtain solutions for
classification problem and target counting in the indoor
space. Jonghyun Kim et al. [4] proposed Grant Free Multiple
Access (GFMA) for 4G communication (LTE advanced)
instead of 4 - way handshaking process. Compared to 4 way handshaking process GFMA has low latency and high
spectral efficiency. GFMA with Single Input Multiple Output
(SIMO) technology claims synchronization of base station
and user equipment. In this paper, user detection
performance of grant - free uplink transmission in a large
scale antenna system is analyzed. Nyman - Pearson
decision criteria is used in the detection of user equipment
and Zadoff - Chu sequence is used for the uplink pilot. Also,
false alarm probabilities of different user detection schemes
under the target detection probabilities are interpreted.
Kamil Senel et al. [5] stated as Machine Type
Communication (MTC) services would be the integral part of
the future cellular systems. The confrontation is the
detection of active devices in large number of existing
devices using massive MTC (mMTC). In mMTC compressed
sensing is a technique which could be a promising solution
to the device detection problem. This is proved to outperform
the conventional detection methods. In this paper a
comparison between coherent and non coherent
transmission technique is made where in non coherent
transmission technique for mMTC uplink outperforms
coherent transmission technique. Also it is mentioned that
accurate channel state information can be obtained by
combining the conventional estimators with the compressed
sensing based techniques. The papers discussed in this
section provide sufficient information about transmission
technical terms like OFDM, GFMA, non-coherent uplink
transmission in the detection of radio sources and mobile
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users with the help of machine learning techniques. Higher
frequency range can be increased in order to monitor large
population counting and number of antennas could be
increased to reduce the false alarm probabilities. The
performance difference between coherent and non-coherent
transmission decreases as the transmission bits increases.

4. AUTHORIZATION AND SECURITY IN
MOBILE COMMUNICATION USING MACHINE
LEARNING METHODS
Zhimin Guo et al. [6] introduced a classification type of
machine learning algorithm namely decision tree for mobile
feature detection. It is a method to protect the device from
unauthorized employment. Decision tree judges if the user is
legal by analyzing user’s feature by comparing with legal
user’s feature. This helps to inhibit illegal usage of the
mobile and avoids theft. Decision tree is the division of
process to forecast data. It constructs the tree with various
factors based on problem of training data. There are two
types of decision tree mentioned here. They are ID3 and
C4.5, though this paper gives detailed information about
C4.5 with a proposal of modified C4.5. The suggested
modified C4.5 algorithm β with weight parameter attains high
accuracy rate, recall rate and F value. This paper explains
about the protection of mobiles from unauthorized usage
using machine learning algorithm namely decision tree. The
proposed model can be improvised or any new model could
be suggested to achieve higher detection accuracy.

5. CONCLUSION
Machine learning is an appealing approach in the present
and next cellular systems in analyzing CDR data or Big data
to understand the dynamics and the mobility pattern of
mobile users, traffic in the network etc. This facilitates the
extraction of insightful information which is required in
resource allocation management. After the review of the
referred papers in the manuscript the following conclusions
could be brought out: (1) Detection of large number of
mobile users is analyzed for shorter duration in the reviewed
papers. In this regard, detection of users for longer time
stamps using machine learning tools can be proposed. Also,
the angle of arrival algorithms could be integrated with
detection schemes. (2)Neural networks used in the referred
papers were not very suitable to increase the detection
accuracy of mobile users. Therefore, better neural network
models with less complexity could be proposed to achieve
higher detection accuracy using machine learning tools.
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