
JINMEI SHAO et al: A REAL TIME MONITORING SYSTEM FOR PHYSICAL FITNESS OF ATHLETES BASED ... 

DOI 10.5013/IJSSST.a.17.34.36                                             36.1                             ISSN: 1473-804x online, 1473-8031 print 

A Real Time Monitoring System for Physical Fitness of Athletes based on Internet 
of Things and Cloud Computing 

 
 

Jinmei Shao, Haixin Yao, Rongfang Cao 
 

Section of Physical Education, North China University of Science and Technology, Tangshan 063009, China.  
 
 

Abstract — Sports communities are adopting logical strategies to compile and monitor training programs. Monitoring helps to 
determine how well an athlete is adjusting to the training program to minimize the danger of excessive training causing illness and 
harm. Various ‘markers’ are available to a monitoring system during a training program to assess its effectiveness. Monitoring 
through customary wearable devices is not feasible due to poor accuracy and discomfort during long wearing periods. To address 
these issues the authors have developed a real time monitoring system for physical fitness (RTMSPF) to process physiological data 
from an athlete’s body. A cloud computing platform of portable medical services was built using versatile web, distributed 
computing and large processing power. In this paper we present the configuration elements, key advances and execution techniques 
for this system. Potential applications include therapeutic crisis analysis, psychological care, malady finding, and state-of-mind 
monitoring from electrocardiograph signals. Finally, we summarize the difficulties and issues needing further attention to use real 
time monitoring systems in numerous applications. 
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I.  INTRODUCTION  
 
As athletes endeavor to enhance their performance, 

adjustments in preparing burden are required, especially 
increments in recurrence, term, and power. Preparing 
burdens are balanced at different times amid the preparation 
cycle to either increment or reduction exhaustion relying 
upon the period of preparing [7]. Guaranteeing that 
weariness is titrated suitably is vital for both adjustments to 
preparing and in addition for rivalry performance [15]. The 
circumstance in numerous nations is more awful as far as 
the continually developing number of elderly individuals. 
Monitoring the preparation heap of a competitor is seen by 
numerous as critical to figure out if a competitor is adjusting 
to the preparation program and to minimize the danger of 
non-useful overextending, harm, and ailment [1] [14]. While 
monitoring inside world class and expert game is regularly 
broad, quite bit of these information stay secured and 
unpublished.  

There are various reasons why monitoring preparing 
load has turned into a present day, logical way to deal with 
comprehension athletes preparing reactions and rivalry 
preparation [2]. Monitoring preparing burden can give a 
logical clarification to changes in performance [9]. This can 
help in improving the clarity and certainty in regards to 
conceivable purposes behind changes in performance and 
minimizing the level of instability connected with the 
progressions. From this information, it is conceivable to 
reflectively inspect load–performance connections, as well 
as to empower proper making arrangements for preparing 
burdens and rivalries [11]. Essentially, stack monitoring is 
additionally actualized to attempt to lessen the danger of 
damage, sickness, and non-utilitarian exceeding. 
Information may likewise be valuable for group 

determination and figuring out which athletes are prepared 
for the requests of rivalry [19]. The target of this article is to 
depict the current logical information accessible identifying 
with devices for monitoring preparing load in athletes and to 
lay out a portion of the down to earth contemplations when 
both arranging and executing monitoring in athletes. 
Presently those youngsters get to be grown-ups. Some 
portions of them study abroad, and a significant number of 
them get utilized in metropolitan urban areas. So it made an 
outcome to allow their folks at main residence to sit 
unbothered to end up distinctly exhaust nesters [3]. By a 
long time from now, maturing populace in numerous nations 
will ascend to the comparable level, which causes a 
progression of issues all around the globe. The medicinal 
systems in numerous nations are taking overwhelming 
weights, while the amount of restorative offices and work 
force is genuinely insufficient [5]. One conceivable 
arrangement is joining of both wearable processing and 
Internet of Things innovation into wellbeing monitoring 
administrations. It can remodel conventional therapeutic 
office based administrations. The ability of group wellbeing 
administrations can be upgraded regarding day by day mind, 
interminable ailment administration, recovery, wellbeing 
preparing and meeting [17]. For instance, Health Corners 
were conveyed in different fundamental urban areas in 
numerous nations. Additionally, versatile social insurance 
applications in view of PDAs get to be distinctly thriving. It 
shows the pattern those athlete services administrations will 
be advanced to family level in not so distant future. Act 
location plots by utilizing the sensor prepared brilliant 
gadgets will be generally utilized as a part of wellbeing 
monitoring administrations [20].  
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II. ASSOCIATED WORK 
 
Presently, author can see wellbeing monitoring has been 

a standout amongst the most mainstream research themes. 
The conventional wellbeing monitoring for the most part 
incorporates the accompanying classifications. Wellbeing 
focused versatile Cyber-Physical System assumes a key part 
in existing therapeutic monitoring applications, for example, 
conclusion, malady treatment and crisis safeguard, and so 
forth. Some electronic restorative smart system systems 
appropriate for an extensive number of patients have been 
planned. The End-to-End defer of therapeutic information 
conveyance is the primary concern, particularly in case of a 
mischance, or in the period when there is plague ailment 
episode [4]. Versatile Health Monitoring: Several years 
prior, portable wellbeing monitoring system in view of 
convenient restorative hardware and PDAs was proposed 
[6]. Advanced cells are utilized to gather physiological signs 
of competitor body from an assortment of wellbeing 
monitoring gadgets by the ideals of committed PDA 
application programming. At that point those physiological 
signs are transmitted to medicinal focuses. On the off 
chance that vital, it can likewise inform parental figures and 
therapeutic crisis foundations utilizing short message 
administration of cell phone. Wearable Computing for 
Health Monitoring, over a long stretch, wearable gadgets 
and wearable registering are the key research subjects to 
empower wellbeing monitoring. As another sort of body 
sensor hubs, advanced mobile phone and savvy are adjusted 
to quantify heart rate in, notwithstanding, such estimation 
information has low exactness, few flag sorts and 
constrained medicinal employments [8]. Wellbeing Internet 
of Things is another approach to give wellbeing monitoring 
administration. The portable detecting, restriction and 
system examination in light of Internet of Things 
advancements can be utilized for medicinal services [18].  

Surrounding assisted living goes for enhancing the life 
nature of patients, and it can tell significant relatives, 
guardians and human services specialists. Surrounding 
Assisted Living related advancements incorporate detecting 
innovation, physiological flag monitoring, home 
environment monitoring, video-based detecting, shrewd 
home innovation, design investigation and machine learning 
[12]. These days, Ambient Assisted Living spotlights on 
coordinating existing Internet of Things innovations to give 
the patients more life comfort. In any case, it is not worried 
about the portability, adaptability and exactness of 
physiological flag securing. : Some scientists concentrate on 
medical issue of uncommon populace gatherings, for 
example, the elderly individuals, discharge nester, and 
patients with interminable infections. In an examination, 
specialists utilize wearable processing to help elderly 
individuals to live autonomously and securely [10] [13]. On 
premise of the joining of versatile wellbeing programming 
applications and wearable gadgets, system engineering is 
intended to decrease the danger of cardiovascular malady; 
be that as it may, there are absence of particular execution, 
organization and develop application cases [16]. Existing 

work on body territory arrange concentrate on sensor hub's 
vitality sparing, intra body region organize outline, 
implantable miniaturized scale sensors, physiological flag 
procurement. Convenient shrewd wearable wellbeing 
monitoring system in light of body territory arrange has 
been produced. Be that as it may, dependability, obstruction, 
security and unwavering quality of the system should be 
moved forward. Figure 1 shows the Real Time Monitoring 
system for physical fitness of athletes. 

 

Figure 1. Real Time Monitoring system for physical fitness of athletes. 
 
 

III. EXISTING WORK 
 
The developing exploration heading of competitor 

communication in light of wearable figuring has been an 
extraordinary worry in the scholarly world. A passionate 
connection system named Affective Interaction through 
Wearable Computing and Cloud Technology is proposed in 
light of wearable registering and distributed computing 
innovation. Full of feeling Interaction through Wearable 
Computing and Cloud Technology is made out of three 
sections, to be specific, cooperative information gathering in 
body territory organize, passionate investigation and 
prescient models, enthusiastic association and enthusiastic 
activity input. In light of Affective Interaction through 
Wearable Computing and Cloud Technology testbed, a 
pragmatic passionate communication component is 
composed. Analyst composed a wearable gadget utilized for 
physiological and mental information monitoring. This 
gadget can gain the competitor's Impedance Cardiogram, 
circulatory strain and skin conductance. At that point, this 
physiological information are utilized to make sense of the 
competitor's passionate state. The current issue is that the 
gadget absences of vital competitor - machine feeling 
connection. The enthusiastic of patients are dissected with 
mental issue or dysfunctional behavior by monitoring heart 
rate changeability, breath and development 
acknowledgment of the patients, subsequently to accomplish 
the motivation behind enhancing mental confusion analysis 
and administration. In prior research vitality proficient 
occasion monitoring and discovery systems are proposed in 
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light of participatory detecting, including both unified ideal 
approach and completely circulated problematic 
arrangements.  

To empower feeling care, the system needs to gather 
information of competitor's feeling. As a result of feeling 
consideration postures higher necessities on the sum and 
nature of body signs than customary medicinal services, and 
have emotional collaborations with the athletes. 
Unfortunately, it's infeasible to gather the required 
passionate information over a long haul. For all intents and 
purposes, the majority of the aforementioned arrangements 
can't meet the prerequisites. In this paper, author proposes 
Real time monitoring system for physical fitness 
(RTMSPF), which is basic to acknowledge practical 
wellbeing monitoring for social insurance huge information 
accumulations over a long stretch. The populace that 
requirements feeling care incorporates discharge settle man, 
depressive patients, a mental imbalance kids, long 
separation drivers and space man.  

 

Figure 2. Architecture of Real time monitoring system for physical fitness 
(RTMSPF) with the help Athlete healthcare service provider. 

 
 
In synopsis, in spite of the fact that there are many 

research accomplishments in wellbeing monitoring field be 
that as it may, the deficiencies of the current arrangements 
in various viewpoints have fizzled for acknowledging long 
haul wellbeing monitoring. Customary wellbeing 
monitoring methodologies are not extremely helpful for 
incessant maladies with supportable wellbeing monitoring. 
Besides, numerous endless ailments are brought about by 
temperament and mental issues. Likewise, long haul 
undesirable feelings can prompt to unending ailment 
compound. Therefore, the administration level of wellbeing 
monitoring system should be further moved forward. Also, 
new answers for ceaseless infections and feeling care 
situations ought to be proposed. Figure 2 deals with the 
architecture of Real time monitoring system for physical 
fitness (RTMSPF) with the help Athlete healthcare service 
provider. 

 
 
 

IV. RECOMMENDED METHODOLOGY 
 
Creator proposes a supportable wellbeing monitoring 

design in light of Real time monitoring system for physical 
fitness (RTMSPF). It interfaces competitor and cloud in a 
very characteristic manner. Also, it stretches out 
conventional machine to machine idea for competitor and 
cloud mix, and creates a shut circle system of competitor 
and cloud combination. The proposed Real time monitoring 
system for physical fitness (RTMSPF) system incorporates 
the accompanying three plan issue. Author has to consider 
different variables for planning Real time monitoring system 
for physical fitness (RTMSPF, for example, the qualities of 
a specific competitor, specialized attainability, comfort 
level, usage cost. Ongoing monitoring system for physical 
fitness (RTMSPF) plan concentrates on the correspondence 
issue of interconnecting Real time monitoring system for 
physical fitness (RTMSPF) with outside world. It is the 
center section of the shut circle system of Real time 
monitoring system for physical fitness (RTMSPF) to be 
associated with cloud. The help of Real time monitoring 
system for physical fitness (RTMSPF) additionally works 
for reaching neighborhood therapeutic administration focus. 
Constant monitoring systems for physical fitness (RTMSPF) 
on Clouds are additionally considered. Numerous 
innovations can be coordinated in, for example, distributed 
computing, enormous information, machine learning, and so 
on. At that point, astute cloud administrations can be 
accommodated different sorts of athletes. Real time 
monitoring system for physical fitness (RTMSPF) on 
Clouds likewise serves as a general wellbeing 
administration platform for clinic, medicinal guide focus 
and other therapeutic wellbeing administration foundation.  

The Statistical investigation for the damage in the 
competitor has been examined. There are different medical 
problems that are to be considered for the athletes. Indeed, 
even minor issues may prompt to major in future. Consider 
the damage to a section in a competitor. This is spoken to as 
'Ip'. The quantity of time the damage has been noted is 
considered as 'Ni'. Rest given to the damage is considered as 
'Ri'. The force utilized at every reiteration until most 
extreme quality is viewed as and is spoken to as 'Fi'. The 
hugeness at every last redundancy is spoken to by 'Li'. At 
that point the damage in a part of a competitor is spoken to 
by equation 1. 

 

         (1) 
 
Standard deviations along with mean are utilized to 

portray the review test. Consider harm in the feet of a 
competitor. Consider an injury in the feet of an athlete. This 
is monitored over a month and the data has been collected. 
A measurement of trustworthiness (MR) was used to 
determine the strength of association the difference in the 
healing of the injury in the feet of the athlete. To quantify 
the measurement error, the measurement of difference (MD) 
and the methodological fault of measurement (MFM) were 
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used. The measurement of trustworthiness (MR), 
methodological fault of measurement (MFM) and 
measurement of difference (MD) were calculated as:  

 

     (2) 
 

                  (3) 
 

                           (4) 
 

The entire methodological blame of estimation (MFM) 
was computed in the accompanying strides. The distinction 
between the estimations for every deviation is resolved. At 
that point the Deviations in every anatomical point were 
squared. At long last the aftereffects of the former stage 
were included and finish methodological blame of 
estimation (MFM) was gotten by the condition underneath.  

 

                              (5) 
 
The client information that are considered for a 

competitor are the sexual orientation, the heaviness of the 
competitor, the body stature, the age of a competitor, the 
perimeter of the upper mid-section, bring down mid-section, 
the width of the shoulder, the boundary of the left and right 
arm, the aggregate length from the elbow to the shoulder.  

 

 

Figure 3. Different Wearable technologies for athletes put together for 
better monitoring. 

 
 

The estimations are for the most part taken in 
centimeters other than weight and sexual orientation. The 
whole above are at first considered and bolstered in the 
monitoring gadget. At whatever point there is a blame of 

vast variety found in the perusing that is taken every so 
often, the caution sound is set and observed for the athletes. 
Figure 3 deals with different Wearable technologies for 
athletes put together for better monitoring. 

 
 

V. REAL TIME MONITORING SYSTEM FOR PHYSICAL 
FITNESS (RTMSPF) DESIGN AND IMPLEMENTATION 

 
The significant contrast between customary wearable 

gadget and Real time monitoring system for physical fitness 
(RTMSPF) is the way to send the body sensors. In Real time 
monitoring system for physical fitness (RTMSPF), body 
sensors are incorporated with material garments, which 
might mull over different components, for example, sensor 
sort, vital area for sensor arrangement, and design of 
adaptable power link, frail flag securing gear, low-control 
remote correspondences and competitor comfortableness. 
Figure 6 demonstrates the down to earth Real time 
monitoring system for physical fitness (RTMSPF) system 
created by the Embedded and Pervasive Computing 
Laboratory. The principle useful parts of Real time 
monitoring system for physical fitness (RTMSPF) 
incorporate competitor body sensor, information preparing 
module, stockpiling module, remote correspondence module 
and cautioning module, as appeared in Table 1. The texture 
of the Real time monitoring system for physical fitness 
(RTMSPF) receives a flexible material texture which is 
reasonable for being worn alongside skin. The beat sensor, 
body temperature sensor, electrocardiography sensor, 
myocardial sensor, blood oxygen sensor, 
electroencephalographic sensor and batteries are altogether 
associated with adaptable wires. The beat senor situated at 
the wrist position of the garments can quantify the body's 
photoelectric volume beat wave signals. The body 
temperature sensor used to gauge the body's temperature can 
be situated at the underarm crease. The electrocardiography 
sensor situated at mid-section and ribs is utilized to gauge 
electrocardiography signals. The myocardial sensor is at the 
left mid-section, used to quantify the body's myocardial 
flag. The blood oxygen sensor situated at the triceps muscle 
of left or right arm is utilized to quantify the oxygen content 
in the blood. The electroencephalographic sensor is at the 
left or right forehead and left or appropriate rear of head, 
used to quantify the electroencephalographic signs. Every 
sensor wrapped by an adaptable covering layer and material 
terminal is sewn within the apparel and contact skin. When 
power on, they will come into operation. Keeping in mind 
the end goal to encourage the washing of the Real time 
monitoring system for physical fitness (RTMSPF), the non-
waterproof parts can be altogether expelled by removing the 
catches of attire. Athletes can evacuate these segments 
before washing and afterward reinstall them to the attire by 
snap on the catches back. The entire procedure is anything 
but difficult to learn and helpful for athletes. 
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VI.  METHODOLOGY OF REAL TIME MONITORING SYSTEM FOR 
PHYSICAL FITNESS (RTMSPF) IMPLEMENTATION 

 
After the presentation of, Real time monitoring system 

for physical fitness (RTMSPF's) practical definition, this 
segment will talk about the execution of the entire Real time 
monitoring system for physical fitness (RTMSPF) system is 
a confounded system designing, and includes different fields 
and advancements, for example, implanted systems, 
material, remote interchanges, distributed computing, huge 
information investigation and feeling location, and so forth. 
Driven by the application necessities and competitor's 
inclinations, sensor sorts can be chosen. Given patients with 
cardiovascular and cerebrovascular maladies for instance, 
author coordinates five physiological sensors into Real time 
monitoring system for physical fitness (RTMSPF). They are 
electrocardiography, breath, heart rate, body temperature, 
and blood oxygen. At that point, indicated recurrence is set 
to screen these physiological files. Inside a neighborhood 
terminal system, competitor's wellbeing status can be 
straightforwardly shown on cell phone or tablet 
progressively forms. The information additionally can be 
transferred into wellbeing cloud platform for on-request 
recovery. For patients resting in bed, author can likewise 
include some ecological monitoring, for example, video 
reconnaissance, temperature, stickiness, commotion, air 
quality, force of electromagnetic radiation. Consolidating 
the patient's physiological records, the ecological 
information, and medicinal master system, author can give 
customized wellbeing finding to the patient.  

Real Time monitoring system for physical fitness 
(RTMSPF) programming system is separated into the 
accompanying four sections: the patient canny versatile 
terminal application programming, the specialist astute 
portable terminal application programming, wellbeing cloud 
platform benefit programming and PC customer 
programming. The entire programming ecosystem can 
understand the information gathering, monitoring, 
stockpiling and representation. For the utilization of feeling 
consideration, author has to basically take care of issue of 
electrocardiography flag gathering under system flow. In 
view of an extensive number of information gathered, cloud 
investigation can enhance the exactness of the forecast 
demonstrate, even can comprehend the change of 
competitor's inclination design, conduct variation from the 
norm, and enhanced propensities. 

 
 

VII. REAL TIME MONITORING SYSTEM FOR PHYSICAL FITNESS 
(RTMSPF) SYSTEM ARCHITECTURE 

 
The Real time monitoring system for physical fitness 

(RTMSPF) coordinates an assortment of biosensors into 
adaptable material attire to gather numerous essential 
physiological records of competitor body. Continuous 
monitoring system for physical fitness (RTMSPF) likewise 
gives comfortable wearing encounters and valuable 
applications for competitor gatherings, for example, the 
elderly, youngsters, experienced perpetual ailment and 
emotional instability.  

 

 

Figure 4. RTMSPF acquiring and monitoring methodology 
 

Consequently, author can build another wellbeing 
monitoring system by the mix of most recent low-control 

remote correspondence innovation; distributed computing, 
enormous information and machine learning methods which 



JINMEI SHAO et al: A REAL TIME MONITORING SYSTEM FOR PHYSICAL FITNESS OF ATHLETES BASED ... 

DOI 10.5013/IJSSST.a.17.34.36                                             36.6                             ISSN: 1473-804x online, 1473-8031 print 

will accomplish customized medicinal services esteem 
included administrations the premise of physiological 
information. Figure 4 shows the RTMSPF acquiring and 
monitoring methodology. The proposed feasible wellbeing 
monitoring system is made out of intra-Real time 
monitoring system for physical fitness (RTMSPF) system, 
equipment and correspondence subsystem and versatile 
wellbeing cloud platform for wellbeing huge information 
preparing, investigation and expectation. The primary 
segments will be presented in this area. 

 
 
VIII. HARDWARE AND COMMUNICATION SUBSYSTEM 

 
Cloud mechanical autonomy for wellbeing monitoring 

and feeling Care The fast advancement of cloud calculation 
gives brilliant support to apply autonomy innovation. For 
instance, the blend of cloud and mechanical autonomy 
brings a promising examination zone named. On the off 
chance that the mix is further incorporated with Real time 
monitoring system for physical fitness (RTMSPF), cloud 
robots for feeling connection can be empowered. As the 
front-end hardware, robots are in charge of gathering natural 
signs, communication with the control flag given by a 
competitor through Real time monitoring system for 
physical fitness (RTMSPF), and additionally taking care of 
some straightforward investigation and handling 
undertakings. Robot likewise can cleverly offload confused 
and figuring escalated errands to cloud.  

Furnished with effective calculation ability, huge scale 
and profound machine learning can be performed on mists; 
lastly the examination results are transmitted back to robot 
from mists. Robot assumes a vital part in entire wellbeing 
cloud ecosystem with the inborn competitor like element to 
speak with competitor being for emotional communication. 
It creates the insight in view of a brought together system. 
As a matter of first importance, author has developed an 
asset administration instrument to organize figuring, 
stockpiling and system asset. With the help of the cloud 
asset administrator, dynamic assignment component can be 
connected to get to cloud asset for Real time monitoring 
system for physical fitness (RTMSPF) based human 
services applications. With a specific end goal to give more 
precise wellbeing exhortation and analysis, information 
insights, machine learning library, API for enormous 
information investigation should be empowered on mists 
cloud-helped machine knowledge can anticipate the 
shrouded advancement pattern of athletes' wellbeing. The 
cloud additionally can give benefits between the end 
competitor and the outsider therapeutic and wellbeing 
establishments.  

 
The cloud is the focal point of all capacities and 

administrations. That is the reason cloud programming is the 
establishment of Real time monitoring system for physical 
fitness (RTMSPF) system, while cell phone APP is the 
extension of these administrations. The related 
programming incorporates the Real time monitoring system 

for physical fitness (RTMSPF) implanted programming, 
PDA application programming, and cloud helped huge 
information investigation devices. Programming of every 
part should be produced independently, and in the end to be 
incorporated into administration bundle for inescapable get 
to.  

 

Figure 5. RTMSPF based including software, applications and cloud 
software. 

 
 

IX. CONCLUSION 
 
This paper proposes Real time monitoring system for 

physical fitness (RTMSPF) as an imaginative wellbeing 
monitoring system joining with the recently material 
assembling strategies to conquer deficiencies of customary 
wearable gadgets in wellbeing monitoring applications, for 
example, low comfort level, low exactness, complex 
operation and improper long haul monitoring. Ongoing 
monitoring system for physical fitness (RTMSPF) system 
accumulates different physiological pointers of competitor 
through Real time monitoring system for physical fitness 
(RTMSPF) and build versatile human services cloud 
platform through Internet of Things, portable web, 
distributed computing, enormous information and machine 
learning. This paper demonstrates the points of interest of 
outline and execution of Real time monitoring system for 
physical fitness (RTMSPF). Likewise this paper presents the 
technique of Real time monitoring system for physical 
fitness (RTMSPF) acquiring information and flag handling 
by taking electrocardiogram monitoring for instance. The 
proposed design shows solid versatility amid different 
physical pointer monitoring. It can likewise give esteem 
included administration, for example, wellbeing direction, 
therapeutic crisis and feeling care. 
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