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Abstract: Technological transformation is unlocking new opportunities in 
wearable devices used in sports application. Nowadays training the sports involves 
the use of integrating smart sensors, cameras, internet of things and intelligent data 
algorithms into a device which is wearable making the players to achieve their 
maximum performance. These smart devices replace the coach and manage all 
aspects of technical training except for the physical training given by the real 
coach. This paper provides a comprehensive study on the intelligent data analysis 
made on the data acquired from sensors to give a meaningful sense to it. The smart 
training methods employed currently in various sports are identified and presented. 
The future directions in this area of research are also presented. 
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1. Introduction 

The technological boom has influenced in all areas of human life. Smart devices have 

changed the way of looking the world. Sports field is not an exception. Wearables take 

new dimension in monitoring sports activities of the player. These devices incorporated 

with smart algorithms help the player to understand his performance and help him to 

compete to next level. Due to developments in internet and cloud services the collected 

data from sensors can be worked in a detailed manner. Here clever algorithms can be 

applied which extracts the features, train the data set and can be tested to verify its 

accuracy. With these resources the devices now become smart Artificial Intelligent (AI) 

devices which will help the player to train himself and achieve better results. Section 2 

discusses the role of wearables in smart training.  Section 3 briefs the sensors that are 

commonly used in devices. Section 4 summarizes the intelligent approach used in the 

sports wearables and the results obtained. Section 5 lists the challenges faced and 

section 6 concludes with the limitations and identifies the scope of futureresearch. 
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2.Wearables in SportsTraining 

The role of coach for a player is very important. Unfortunately all aspirant players do 

not get their dream coach. Sometimes financial support also poses some problem. So, 

wearable technology could reduce this burden by providing solution to the above 

problem. Intelligent algorithms incorporated in these devices gives clues to the player 

so that he can understand his game profile and take necessary steps to correct and 

achieve histarget. 
 

Two important sections in wearable device are, 

 

    1. Hardware  

a. Sensor selection 

b. Noise removal 

c. Communication to the decision making subsystem 

 

        2.Software which takes decision based on acquired signals. 

 

The tasks performed during training require physical effort and it is a continuous 

process where the ultimate goal is to improve the perfection in the game played. The 

various stages involved in sports training are,  

 Data acquisition 

  Intelligent dataanalysis 

 Assessment 

 Targetrealization 

 

The flow diagram for the sports training is shown in figure 1,  

 

 

Figure 1. Flow diagram for sports training 
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3. Sensors 

 

The important consideration for developing a wearable device is the selection of 

sensors. The sensors should be reliable, small in size, light in weight and durable. The 

data’s from sensors can be used in activity recognition i.e. understand the body 

kinematics and movement parameters. The machine learning algorithms can be applied 

on the collected data’s to bring out predictions. To get best results the user has to select 

the suitable algorithm to get the desired insight. The algorithm can be supervised or 

unsupervised. But all data processing algorithms cannot run on the device itself due to 

lack of its computational capacity, memory constraints and power back up. So  with 

Bluetooth or wireless module the data’s can be transported to a mobile or cloud 

services where intelligent algorithms can be performed to aid the player in decision 

making. This virtual coach assists the player in his training replacing the actual trainer. 

The various sensors deployed in sports wearables are inertial measurement unit which 

involves accelerometer, gyroscope and magnetometer, pressure sensor array, force 

sensor, motion sensor etc. 

 

4. Intelligent data algorithms in sports 

 

Intelligent data algorithms and data set can provide a method to analyze the 

performance parameter of an athlete and can improve his training plan to achieve the 

best results. Table 1 summarizes the information such as the name of the sport, the 

sensors used, the features detected, the goal, the classification algorithm and the 

accuracyobtained. 

Table 1.Studies identified in sports wearable sensors with intelligent approach 
 

Ref Sport Sensor Features Aim Approach Result 

[1] Basket 
ball 

Motion 
sensor 

Body 
acceleration

, Gesture 

Automatic 
recognition 

of basketball 
training type 

Support Vector 
Machine (SVM) 

99.5% 
accuracy 
with SVM 
algorithm or 
activity 
recognition 

[2] Basket 
ball 

Acceleromete
r and 
Gyroscope 

Arithmetic 
mean and 
Standard 
deviation 

Classify the 
action of 
players 

k-Nearest 
Neighbours (k-
NN),Random 
Forests 

Random 
Forests was 
more 
accurate 
than k-NN 

[3] Fitness Multiple 
acceleration 
sensor on 
several parts 
of 
body/distribut
ed across 
body 

Mean, 
Maximum, 
Minimum, 
Range, 
Standard 
deviation, 
Root mean 
square 

Examine the 
participant 
performance 
on collected 
data set from 
a smart wrist 
wearable 
device 

k-NN, Linear 
SVM, Naïve 
Bayes with 
Gaussian kernel & 
Bernoulli(NB),SV
M polynomial, 
Decision Tree 
(DT), Long Short-
term Memory 
(LSTM)  

LSTM is 
best with an 
accuracy of 
92.5% 
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[4] Fitness Acceleromete
r and 
Gyroscope, 
Pulse rate 
sensor 

Mean, 
Standard 
Deviation 

Classify the 
indoor 
exercise 
activity such 
as biceps 
curl, Row, 
Pushup, Sit 
up, Squat and 
Triceps curl 

k-NN,SVM, DT 95.3% 
accuracy for 
activity 
recognition 
and 99.4% 
for repetition 
count  

[5] Running Wireless 
sensor 
network 
deployed in 
the area of 
training. 

MTS 400 
sensor board, 
Crossbow 
MOTE2 IPR 
2400 

Mean, 
Standard 
Deviation 

Develop a 
prototype to 
support 
athlete with 
ambient 
intelligent 
algorithms 

k-NN, SVM, 
Spline 
Interpolation 

Classificatio
n system 
achieves and 
accuracy of  
80% in 
spline 
interpolation 

 

[6] Soccer Data form 
video 
recordings 

Mean, 
Maximum, 
Minimum, 
Standard 
deviation 

Classify 
athlete 
position and 
predict the 
number of 
goals scored 
in the game 

SVM, RF, Linear 
Regression (LR) 

82% 
accuracy is 
achieved in 
RF and LR 

[7] Football Data from 
data set at 
Tottenham 
Hotspur 
Football club 

Maximum, 
Minimum 

To predict 
the recovery 
time after 
injury 
without 
official 
diagnosis 

SVM Radial basis 
function (RBF) 
kernel and 
polynomial 
kernel, Gaussian 
process with RBF 
and Laplace 
kernel, Artificial 
Neural Network 
(ANN) 

Accuracy for 
SVM-
98.43%, 
Gaussian 
process-
97.4%,ANN
–98% 

[8] Table 
Tennis  

IMU sensor Mean, SD, 
Skewness, 
Kurtosis 

To detect and 
classify the 
stroke in 
table tennis 

SVM linear, SVM 
RBF, RF, k-NN 

SVM linear-
95.6%, SVM 
RBF-96.7%, 
RF-95.7%, 
kNN-94.7% 

[9] Tennis Video 
recordings 

3 layer 
LSTM 
network 

Classifies the 
activities in 
tennis shots 

LSTM 81.23% to 
88.16% 

[10] Volley 
ball 

IMU, EMG 
sensors and 
video 
cameras 

Mean, SD Identifying 
and 
classifying 
the not 
allowed 
moves and 
providing 
feedback in 
training 
sessions 

LSTM F1 score of 
0.74 for 
labels with 2 
classes 
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[11] Weight 
lifting 

IMU Mean, 
Variance, 

SD 

Classifying 
the weight 

lifting 
exercises 

SVM, Linear 
Discriminant 

Analysis (LDA) 

94.36% 
accuracy in 

SVM 

[12] Cricket Recorded 
videos 

- Develop AI 
training 
system to be 
used as a 
coach for 
trainees to 
become 
expert in 
batting, 
bowling and 
fielding 

Fuzzy, ANN Good 
classification 
accuracy 

[13] Cricket Data form 
IPL matches 

Mean, SD To identify 
the best set of 
attributes in 
the  player in 
the match 
played 

SVM 81% 

[14] Golf Strain gauge 
sensor, 3-axis 
accelerometer 
and 3-axis 
gyroscope 

- Investigate 
Golf swing 
data 
classification 
method 

Convolutional 
Neural Network 
(CNN), SVM 

95% of 
accuracy is 
achieved in 
deep CNN 
than SVM 
which is 
86.8% 

 

5. Challenges 

 

Plenty of research is open in the field of sports training. Some of the challenges to be 

addressed are: 

   1. The authors have shown results conducted with certain method and approach and 

tabulated their findings. But they are not aware whether these methods will be adopted 

by all athletes over long term. So the researchers can share their views and results with 

the real world. Can interact with professional athlete and conduct more experiments 

and provide a wider scope to researchers. 

   2. Every player is unique, so integrating intelligent algorithms might not provide 

expected results for all as the body and thinking are different foreveryone. 

   3. All most all the design of wearables with intelligent algorithms is still in 

development phase, it means they are available in prototypes only. So with only proper 

validation these prototypes can be brought out as a commercialproduct. 

 

6. Conclusion 

This paper studies the various intelligent data algorithms proposed and implemented in 

the field of sports training. With technology the minute details of the game can be 

perceived. The accuracy and complexity of the models involved in this research vary 

due to the different classification problems that each model is tasked with. The study 

observes only few sports are concentrated and research should focus on the design and 
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implementation of wearable in other sports also. Moreover the security issues in data 

handling also have to be considered. 
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