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Abstract— The body health of an athlete is important to get his
victory. During the practice session, athletes have great chance
of getting problems in their body conditions. The health of the
athlete is also to be monitored along with the practice to make
required improvements in their performance. The body
condition is monitored using sensors and the respective time
series data are stored in the remote database (at the internet) so
that the body condition can be monitored anywhere globally by
any specialized doctors. The stored data is fetched and analysed
to predict the body condition of the particular athlete according
to period of time. Based on this analysis of body condition
during the practice, the expected improvements can be made
with good future practice conditions which suits the person’s
body condition.
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I. INTRODUCTION

There exists various systems [1] to monitor the people for
their health. The patient may not be able to present at the
hospital often and hence the patient monitoring could be done
with the help of the WBAN (Wireless Body Area
Network).Based on this monitoring, the illness prevention [
is achieved even without having one to one contact between
the patient and the doctor.

In the sports department, large amount of statistical data
are gathered and they are tested [2] to assess the future
performance of the player by converting the data gathered
into knowledge. But one drawback in that is that, the physical
advisor is needed to be near always.

The data mining have lot of applications. Now-a-days, in
the era of information, we are supposed to deal with huge
amount of data. The information are used to predict the future
by which the required improvements are made. These
technique of data mining and internet of things can be used to
provide centralized cloud analysis [3]. The analysis are made

at the remote side and the prediction is provided at the
distributed system.
A. Data Mining

Data Mining is semi-automatic technique [4] of extracting
the useful information from the huge data base. Many useful
information are gathered and the knowledge is discovered.

The major reason that data mining has attracted a great
deal of attention in information industry in recent years is due
to the wide availability of huge amounts of data and the
imminent need for turning such data into useful information
and knowledge. The information and knowledge gained can
be used for applications ranging from business management,
production control, and market analysis, to engineering
design and science exploration. In fig 1, the architecture
shows the overall flow of the operations performed.

Mining is mainly classified into two types. Descriptive
data mining, which describes data in a concise and
summative manner and presents interesting general
properties of the data. Predictive [5] data mining, which
analyses data in order to construct one or a set of models and
attempts to predict the behaviour of new data sets. Predictive
data mining, such as classification, regression analysis, and
trend analysis.

Many people treat data mining as a synonym for another
popularly used term, Knowledge Discovery from Data, or
KDD. Alternatively, others view data mining as simply an
essential step in the process of knowledge discovery.

Knowledge discovery as a process and an iterative
sequence of the following steps:

+ Data cleaning (to remove noise and inconsistent data)

» Data integration (where multiple data sources may be
combined)

+ Data selection (where data relevant to the analysis task
are retrieved from the database)
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Fig. 1. Data Mining Architecture

« Data transformation (where data are transformed or
consolidated into forms appropriate for mining by
performing summary or aggregation operations, for
instance)

« Data mining (an essential process where intelligent
methods are applied in order to extract data patterns)

+ Pattern evaluation (to identify the truly interesting
patterns representing knowledge based on some
interestingness measures)

* Knowledge presentation (where visualization and
knowledge representation techniques are used to present
the mined knowledge to the user.

Il. METHODOLOGY
A. Sports, 10T and Data Mining
Internet of Things [6] comes into action when there is case,

the ordinary objects have inter-connected microchips within
them. These microchips are used to track the device and also
sense the surroundings to report to other machines and to other
people. It is also called as M2M [7], which states many
meaning, Man to Machine, Machine to Man, Machine to
Machine, etc. in 10T, the human being will have interactions
with the things or objects, where the object reports the status to
the human at frequent intervals. Instead of Man to Machine
interaction, even the objects can interact with other objects, in
which the object reports its status to another object. 10T can be
applied in many sectors. Some among them includes

e  Agriculture
Medicine
Telecommunication
Environment Monitoring
Home Automation

e Manufacturing, etc.
There are various techniques used to implement the 10T. Some
of them are

e RFID

Radio Frequency Identification uses radio
frequency waves to identify the items around the environment.
It tracks items in Real Time and provides important
information about the specific item.

e  Sensor Networks
Sensor Networks are used to detect the physical
changes that are happening around the environment. The
virtual world is bridged with physical world by the use of
Sensor Networks.
e  Microcontrollers
They are computer chips that are used in
electronics. The main purposes of the microcontrollers are to
fetch, store and retrieve data. It enhances the network power
and provide options for independent decision making.
e Biometrics
Biometrics are used to recognise the living
things and people. Authorization are provided using finger
prints, iris scan, face reorganization, etc.
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Fig. 2. Biometrics and Data Mining
The Fig 2. Indicated that, initially the sensors are used
to recognise the physical actions or to monitor the human parts,
and then the extraction of data is made. Once the extraction is
made, the template database which contains the original
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authenticating data is compared with it. Based on comparison,
where the analysis of image are made, the authentication is
provided.

Sports is an important sector, where the health issues of a
person varies time to time based on the practice. The sportsman
need to change their body conditions to support the game.
These sudden changes in the body may affect them physically.
So the proper changes in the health consultants should be
changed according to the time.

There exists some cases in which, the physical trainer and
doctor are needed to be with them in all the time. But this is not
practically possible. So using internet is the best option. Thus
the doctor can view the report of the athlete anytime in the
internet and can provide the suggestions and body reports more
often even if the doctor is at outside the bound.

Just storing the body condition of a sportsman is alone not
enough to provide the prediction on the body condition. We
need to analyse the data that are stored in the data base using
OLAP tools. This OLAP tools which are available in online,
will use the data sets stored, and provide the prediction of the
athlete’s body condition.

The human temperature is a main factor, by which one can
predict the body condition. Sudden changes in food habits,
physical works, etc. will create great problems in the athlete’s
body if proper monitoring is not done.

B. Flow of the System

Sensor device with GPRS

Monitor the Body condition

Data Analysis

Prediction of Athlete’s Body
Conditions

[ Store Data at Remote Server

[ Report Generation

Fig. 3. Flow of the system

The Sensor devices are attached with the athlete’s suit. The
attachment is made interior without disturbing the athlete’s
concentration. Different types of sensors are used to gather the
different information about the human body. The body
condition is monitored and the data are stored in the remote
web server. The data are taken to webserver using the GPRS
connections.

The web server is implanted with data base that makes
these options possible. The data base at server is access using
server scripting languages and the predictions are made. These
predictions are then reported which gives the information about
the athlete.

C. Data Acquisition
Different kinds of sensors are used to monitor different
kinds of information. The sensors, senses the environment and
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makes record of the sensed data. The sensing data may be any
kind like, temperature, motion, light, etc. These sensor monitor
[8] the athlete’s body and gather different information needed
to predict the basic body conditions.

The Metabolic Responses [9] during the training with
increased power load of the athlete are monitored by using the
cycloergometers. The strain gained by the athlete in accordance
with the increased power load when increasing the speed is
monitored and the physiological data are collected.

Motion Sensor

The motion of the athlete is monitored and the light levels
are recorded. This motion sensor is integrated to the data base
and the recorded data are monitored. The smart practice [10]
environment is maintained by this kind of data acquisition.

Thermal Sensors

The thermal sensors [11] are used to monitor the athlete’s
body temperature. Temperature is a parameter that have close
relation with the environment. This body temperature is a time
series data collected at frequent interval and the data is stored
in the Remote server through the GPRS connection. The data
thus gets stored in web server (Remote Server). Similarly the
athlete’s heart beat also are monitored and the time series data
are stored in the data base.

Fig 4. Indicates how the human body is monitored for
gathering the thermal data.

Fig. 4. Thermal information of Athlete

D. Data Analysis

Once the Data are gathered using sensors, the data are
processed and transmitted to the server through GPRS network.
The data at server are fetched using OLAP tools and the reports
are generated. These reports are nothing but the predictions
based on the data that we gathered from the athlete.

I11. CONCLUSIONS

The implementation of Data Mining Techniques and Internet
of Things in sports will provide good health conditions to the
athletes. Making this, the body condition could be viewed by
any specialized person irrespective of the place. By proper
continuous prediction of the body condition, the practice of the
athlete becomes mote safe and effective. There is also no need
for doctors to be always near. The future predictions will also
help the society to conclude on future sportspersons.
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