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Abstract To this day, active discussions and attempts were made to develop the
IT foundation in order to ensure growth and advancement of the sports related
industry and to ensure individual companies’ marketability and enhancement. In
particular, development of the system in the current super high network in Korea
that enables effective linkage and sharing of sports related information, and the
system’s effective management and operation are certainly important issues. In
order for the developed IT infra in Korea to act as a growth driver for the sports
industry, it is important to develop structured and user-friendly information net-
work to make an effort to connect these information networks in an integrated
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manner. Development and linkage of effective information network in the sports
field are expected to become an important medium for satisfying diverse demands
for the sports. This research seeks to propose the network for the private virtual
sports information network for the development of large capacity for the sports
related information based on the nation’s technological capability, for the disper-
sion of the specialized sports information and for the development of super-fast
network.
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1 Introduction

‘Wellness’ was once defined mainly as a combination of ‘wellbeing’ and ‘fitness,’
but recently, it is regarded more widely as a compound word of ‘wellbeing’ and
‘happiness’ as people pursue the optimal state in physical, mental, emotional,
social, and intellectual areas [1]. This change indicates that the concept of this
term has advanced to accommodate human conditions, behaviors, and efforts in
pursuit of pleasant and safe space as well as healthy and dynamic activity.

In line with the expanded significance of wellness, social interests in it are ex-
pressed with such other terms as convergence, complexation, and being smart. As
such, the convergence among various industrial sectors including IT is required [2].
This is true not only in the electronic industry but also in human body studies where
various cutting-edge science technologies such as electricity, medicine, and life sci-
ence are comprehensively utilized in active and diversified approaches [3]. Such
changes in the trend of researches on the human body and wellness indicate that
convergence between IT and other technologies related to the demand for health is
expected to change the quality of life drastically, and it draws attention as a core
element for ‘mega-trend,’ that is, a structural reform of the Korean society [4].

Among IT sectors, IoT, big data, and cloud infrastructure have become a dy-
namic force that makes realtime data collection easy in response to changes in
individuals and environments in daily life. In addition, IT makes it possible to
analyze a person’s lifestyle or to recognize one’s various characteristics and situa-
tions and analyze the significance in various aspects.

Lifestyle data is utilized as an essential basis for the analysis of personal dis-
eases as well as social and psychological problems and for prediction of future
trends. Recent researches in this regard include wellness predictive care service
studies to improve the quality of life systematically by extracting lifestyle patterns
such as active quantity, location, stress, and sleep. Such researches indicate the
emerging paradigm of wellness in utilization of IT.

With this positive influence, the necessity of researches in combination with IT
is emphasized not only in medical science but also in sport leisure culture science.
The area of sport leisure culture science is divided mainly to elite sports and sport
leisure: In the sector of elite sports, coaches and players are more aware of the
necessity of scientification and cutting-edge device development for better athletic
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performance and player safety [5]. Accordingly, demands for the development of
training manuals and state-of-the-art devices in utilization of IT are increasing.

In the sector of sport leisure as well, unique subcultures are being established:
Sport leisure participants (club members) seek various devices and athletic perfor-
mance of elite players, and competition in renewal of records and device purchasing
has become a sport leisure culture in Korea. According to researches on the psy-
chology of sport leisure participants, the yearning among them for the athletic per-
formance of elite players can be interpreted as serious leisure. Serious sport leisure
participants seek private lessons for systematic training in pursuit of special tech-
nical training, knowledge acquisition, and personal experience. They also analyze
games of professionals and apply the results to their own matches [6][7]. Their
yearning for devices can be interpreted as recreation specialization. Sport leisure
participants who have entered the stage of specialization show preferences for cer-
tain devices in the process of advancing into the level of experts [8][9]. Personal
renewals of records and device purchasing among sport leisure participants result
from their competitive spirit and self-esteem, which positively affects such elements
as commitment, leisure motivation, satisfaction with leisure and sports, and so forth.
In this case, they would hardly stop such leisure activities or sports in the middle
[10]. For such various reasons stated above, demands among sport leisure partici-
pants for the new It-based device development continue.

In fact, IT-based researches in the area of sport leisure culture science are being
conducted: In recent technology trends related to body exercise analysis for exam-
ple, special sensors are worn on the body to measure heart rates, respiration, blood
pressure, and calorie consumption in connection to a wireless network; and such
devices, being commercialized, provide individuals with information of exercise
intensity, distance, amount, etc. so that they can enjoy scientific sport leisure ac-
tivities. These methods, however, do not reflect space, emotions, and personal
characteristics, which are of a new wellness paradigm. This study discusses IT
elements that can be added to the area of existing sport leisure culture science and
their expected effects.

2 Possibility of Additional Application of Body Information

In the area of sport leisure culture science, ‘exercise prescription’ has been recog-
nized as the most important service for physical activity management in addition to
exercise itself for disease prevention and health improvement through better athletic
performance and healthy life habit management. Exercise prescription means to
determine the quality and quantity of proper exercise depending on the individual’s
current physical strength and to provide exercise programs that specify the form,
intensity, frequency, and period based on the health examination, physical strength
examination, and exercise load examination. According to existing researches, how-
ever, most forms of exercise prescription focused on exercise intensity setting in
reference to heart rates, exercise load examination based on oxygen intake and car-
bon dioxide emission, etc. Basically, exercise prescription aims to provide one-way
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communication programs for exercise in reflection of the physical capability and
body abilities, which involves limitations in that it does not consider various desires
and physical or psychological conditions of individuals.

Accordingly, this chapter discusses state-of-the-art IT elements through which
brainwaves that indicate emotional changes during the exercise, new body signals
such as body temperature, and environmental information such as temperature, hu-
midity, and intensity of illumination can be collected and analyzed simultaneously.

2.1 Application of Brainwave Technology

The application of brainwave technology makes it possible to grasp emotional and
psychological conditions. Brainwaves are divided to delta wave, theta wave, alpha
wave, beta wave, and gamma wave depending on the frequency and voltage.
Among these, frequencies measured before, during, and after a physical activity
are o wave, SMR wave, Mid-f3 wave, f wave, and y wave.

As for emotional and psychological conditions depending on the frequency,
a waves indicate relaxation and rest, SMR waves attention, Mid-f waves concen-
tration and activity, p waves tension, excitement, and stress, and y waves intensive
stress such as anxiety and irritation (Table 1). It is expected that measuring and
analyzing brainwave frequencies before, during, and after a physical activity in
application of brainwave technology will lead to forming a new theory.

Table 1 Emotional and psychological state of the EEG

Bandwidth Name Characteristic

0.1-3 A wave Deep sleep; brain abnormality

4-7 0 wave Sleep

8-12 o wave Relaxation and rest

12-15 SMR wave Attention

16-20 Mid-f wave Concentration and activity

21-30 B wave Tension, excitement, and stress

30-50 Y wave Intensive stress such as anxiety and irritation

When this robot is worn, it is activated by instantly detecting the electronic sig-
nals of the nerves that come into the muscles, and it is possible to move freely
according to the users’ will. When this shirt robot is worn, power increases, and
thus it is possible to lift up heavy objects easily. Thus, it enables the disabled
people with weak physical function to walk or to move the arms to lift up the ob-
jects. Moreover, ‘Loco Mat (Switzerland)’, which is a robot for the pelvic limb
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rehabilitation training robot, is effective for recuperating the pelvic limb function
(Figure 1). In addition, robot for guiding visually impaired people (NSK Compa-
ny, JAPAN) can provide voice instructions to the visually impaired people while
avoiding obstacles with the sensors attached in the front (Figure 2).

2.2  Application of Body Temperature Technology

A human body is supplied with energy necessary for life sustenance while con-
suming ATP, and as a result, it generates internal heat in the body [11]. Intense
physical activities such as exercise, however, facilitate metabolism, which leads to
heat generation within the body and imbalanced emission outside the body. As a
result, the body temperature increases [12][13].

A proper degree of increase of body temperature and skeletal muscles may fa-
cilitate metabolism in the body and exercise in general [14]. However, exercises as
long as 1 hour or as intensive as repeated spurts may result in an excessive rise of
core temperature and hyperthermia [15][16].

Hyperthermia that results from a long-term physical activity in a high-
temperature environment is likely to cause drastic reduction of exercise perfor-
mance as well as changes in neurotransmitters in the central nervous system such
as serotonin and prolactin. As a result, central nervous fatigue causes the psycho-
logical desire to continue the abnormal exercise to disappear [17]. Hence, it is
expected that measuring and analyzing body temperature appropriately in physical
activity in application of this body temperature technology will lead to forming a
new theory.

3 Possibility of Additional Application of Environmental
Information

In the field of sports, the term ‘condition’ is used to comprehensively represent
most situations in which people feel or sense the body conditions in response to
physical, mental, and social phenomena as well as environmental situations such
as weather [18]. The brainwaves and conditions of those who participate in physi-
cal activity are affected by environmental elements such as temperature, humidity,
and intensity of illumination.

Weather conditions are considered as an important variable in evaluating the ef-
fect of physical activity mediation researches in the area of sport science. Indeed,
such weather conditions as temperature, humidity, and intensity of illumination
affect the amount of body activity significantly [19]. Hence, most researches with
the quantity of body activity as a variable need to take into account such condi-
tions in the step of research planning [20].

Accordingly, it is expected that measuring and analyzing appropriate environ-
mental information in physical activity such as temperature, humidity, and intensi-
ty of illumination will lead to forming a new theory.
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4 Example of Application

The following is an illustration of applying the new bio signals and environmental
information drawn from this study to the area of sports. Cycling is a type of sports
that require scientific training programs consistently in order to improve the ath-
letic performance [21]. Now that the responsibility of the government for various
types of bicycle accidents as the number of users is rapidly increasing, The
IT-based elements discussed in this study are applied to cycling.
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Fig. 1 An Example of Applying IT Elements to Cycling

The device that was mounted on the bicycle included various functions such as
3G, LTE, ISP communication, WAN, Bluetooth communication, GPS, gyro sen-
sor, distance-measuring sensor, brightness sensor, temperature sensor, humidity
sensor, etc. A hair-band type or mounting type of brainwave sensors for short-
distance communication with the main device and other wearable devices for
recognition of bio information such as body temperature and heart rates were also
installed. The measurements were processed and stored in a way of the mutual
communication with the server via the Internet or VPN with feedbacks sent back
to the device. This data can be shared with other groups or companions. Upon
emergency situations such as falls or accidents, the data is automatically trans-
ferred to an emergency center for immediate treatment. As for judgment of
emergency, sudden changes in regular distributions such as speed, heart rates,
brainwaves, and gyro sensor are transferred through the device.
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5 Conclusions

In addition to basic data of physical states such as body composition The objective
of this study is to discuss IT elements that can be added to the area of sport leisure
culture science and to present expected effects. This study points out the necessity
of developing new IT-based technology for sport leisure in response to the social
and cultural changes, demands in the area of sport leisure culture science, and psy-
chological aspects of sport leisure participants. Accordingly, this study discusses
the application of IT elements for simultaneous collection and analysis of various
data sets such as environmental information such as temperature, humidity, and
intensity of illumination and brainwaves that indicate emotional changes, and body
temperature that indicates bio signals n (height, weight, etc.), physical factors, heart
rates, respiration, calorie consumption, exercise intensity, exercise distance, and
amount of exercise. The application of this technology to devices will contribute to
a two-way communication of optimized exercise feedbacks (type, intensity, fre-
quency, and period of exercise) in consideration of the participants’ desires and
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physical/psychological states realtime. In addition, it is expected that a new
theory that takes into account emotional aspects in the process of exercise can be
developed.
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