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Key points

►► Big data analysis derived from inertial measure-
ments has become a great challenge in sports.

►► Reduction data techniques, such as cluster analysis, 
have been proposed as data simplification method.

►► Assessment’s final report should be concise and 
rapidly available to practitioners to make opportune 
decisions.

Figure 1  (A) Inertial measurement unit’s applications in sports. Analyses in (B) speed motorcycling: 
pilot’s internal and external loads, (C) running: multidevices external load running and (D) canoeing: 
stroke mechanic and canoe oscillation.

Abstract
The inertial measurement units (IMU) are instruments 
used to quantify the external load of athletes; they are 
increasingly common in assessing team and individual 
sports. This type of instruments has several sensors, such 
as accelerometers, gyroscopes and magnetometers; 
this allows access to a large amount of information and 
analysis possibilities. Due to the complexity of synthesising 
this data, it is necessary to create a flow for collecting, 
analysing and presenting the collected data in a simple 
way and present it as quickly as possible to the technical 
staff. This report aims to present new methods of reduction 
of the data and propose a new approach method for the 
analysis of the IMU’s outcomes.

Big data in sports
The rise of cloud computing and storage, 
virtual mapping and localisation, and artificial 
intelligence in decision-making are examples 
of how technology is impacting our day-to-day 
activities.1 This evolution in technology has 
impacted sports and the increase in measure-
ment has led to abundant data that then need 
to stored, kept safe and analysed. The large 
amount of information collected digitally and 
stored in large quantities has been termed 
‘big data’.2 In sports, big data provide an 
opportunity to further understand the tech-
nical, tactical and physiological behaviour of 
athletes.

Current dynamics of sport has under-
gone a great evolution as a consequence of 

the high frequency of competitive events 
and the need for players to recover quickly 
between those events. This posts a great chal-
lenge for the technical staff of team sports 
in areas such as the measuring training load 
and guiding training volume and even load 
in competition (rotation in and out of the 
team in team sports, minutes played, events 
competed in for individual sports, etc). In 
the last two decades, the scientific community 
has endeavoured to develop technology that 
meets the demands of high performance in 
sport, hence providing useful information for 
the monitoring and control of internal and 
external loads.3

These changes in competition and training 
dynamics have caused major changes in 
the way in which athletes are monitored 
and information is collected, analysed and 
presented to technical staff and athletes 
alike. In this viewpoint, we discuss new tools 
that are valid, reliable and precise,4 and that 
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Figure 2  From data collecting to technical staff reporting flow chart.

aid practitioners (eg, coaches, medical staff) who work 
in sport. To select which specific instrument to use, the 
practitioner should answer the following questions5: Is it 
easy to use? Which is the final outcome? How will the data 
be presented to the athlete? How much time is required 
for the analysis? What is the cost?.

Inertial measurement units in sports
New technologies for real-time tracking of external and 
internal loads variables include, but are not limited 
to, video capture systems, global and local positioning 
tracking systems, digital smartphone applications, and 
biochemical and portable metabolic analysers. Inertial 
measurement units (IMU) (see figure 1) have been devel-
oped and the companies have improved their systems in 
collection and analysis of information.

IMU technology has been applied in some disciplines, 
such as occupational health, transport industry, medicine 
and rehabilitation among others. In sports, it is a rela-
tively new technology for the monitoring of time motion 
and kinematics, through external and internal loads in 
team and individual sports. One of the biggest challenges 
when using these technologies is the management of a 
large amount of information collected from up to 250 
variables and high sampling frequencies. These devices 
provide a large amount of data per second; the informa-
tion must be collected, processed, analysed and reported; 
the process is challenging, and certain procedures must 
be considered (see figure 2).

Variables selection and extraction methods
Due to a large amount of data collected in a very short 
time, the uncertainty about which information is the most 
relevant, companies have created software that simplify 
the outcomes and it’s understanding of the data. None-
theless, there is doubt surrounding the fact that which 
variables explain behaviour better and therefore, the 
athlete’s performance. Due to this uncertainty, method-
ologies for analysis and simplification of data have been 
implemented, such as the principal component analysis 
as a cluster analysis.

These data reduction techniques have been used 
with success in sports.6 These statistical techniques 
allow researchers to select and extract the variables 
that explain the variance of a certain group of data and 
hence, the total behaviour of a team or teams during a 
day of training, week, months or even a complete season. 
It is necessary to perform this analysis as individualised 

as possible explain personalised data and apply it conse-
quently.7

The possibility of reducing a big group of correlated 
variables in a series of uncorrelated ones that explained a 
high percentage of total group variance allows to under-
stand athletes load in a simple way,8 considering normally 
less than 10–15 variables and simplifying reporting and 
communication.

The role of data analysts and sport scientists
In addition, the technology and data processing advances 
lead to the necessity of new staff roles for the manage-
ment and monitoring of team’s fundamental data. The 
data analyst, for example, is in charge of providing infor-
mation and reports at the end of each training or game 
day related to the performance of the athletes and on the 
other hand, sports scientist collaborates with the medical 
body in the regulation of the loads using the outcomes 
of these information analyses. Criticism, teamwork, high 
adaptability, technical-tactical sport understanding and 
synthesis capacity could be some of the requirements to 
assume these new staff roles. These new staff members 
must have the ability to analyse information, conduct 
academic research, develop reports and provide timely 
feedback to technical staff to collaborate to achieve the 
athlete’s optimal performance.

To further improve performance, the future of sports 
analysis related to physical, tactical and technical moni-
toring will demand simplifying data collection and 
analysis regarding most important and influential factors 
of a specific sport.
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