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Abstract 

Most of the amateur boxers do a lot of mistakes owing to the lack of knowledge, at the beginning it is 

almost impossible to avoid the mistakes as the person is still learning the basics of the sport, however this 

can have grave repercussions that might even lead to ruining the dream of the person to be a boxer. Here, 

it can be observed that it is best to know the possible mistakes that the boxer might commit in advance in 

order to prevent or minimize the extent of damage in the early stages of learning. It is in their best interest 

if an amateur boxer can reflect what are their mistakes or the mistakes that they may do in boxing. 

Primarily at the beginning the boxer tends to give it all and overemphasizes on the punching as if he is 

going to demolish it all, in the process he/she might overlook the basics and punch in an inappropriate 

way which might result in injury and at times can cause permanent damage. Objective of the project is to 

assist the amateur boxers so that until they master the techniques of the sport called boxing, they can learn 

where they are going wrong and prevent all the probable wrist and finger injuries. The project aims to 

provide instant constructive feedback to the boxers by installing a tracker on the top of their wrist wrap or 

gloves. The tracker will monitor the punching technique of the wearer and take the readings accordingly. 

The readings of the tracker will be very easy to comprehend and very smooth to implement. Accordingly 

the amateur boxer can take corrective measures in their punching techniques which will give them an 

early indication of the problem and help in preventing injuries. As this will be instant hence this tracker 

will provide them with an opportunity of learn quickly from their mistakes additionally this will greatly 

minimize the probability of injuries which is very common in boxing. 

Introduction 

Boxing may well be the oldest sport known to mankind and probably the most controversial. Injuries are 

common in boxing, occurring most often to the head, neck, face, and hands. Brain injury, both acute and 

chronic, is the major risk for potential catastrophe
2
. Injuries are a common phenomenon in boxing and can 

be considered as a part and parcel of the sport, lately this has been garnering a lot attention by different 

health organizations owing to the fact that there are only limited number of physiotherapists available but 

the number of athletes (practicing the sport) requiring medical attention is 1:10 as the reports of the 

Ministry of Health of the Republic of Indonesia
4
. The therapy becomes less effective and less efficient 

since each therapist must handle too many patients during his/her work hours. Also when the adrenaline is 

rushing through the body, it often becomes natural for the athletes to forget that human body has got 

certain limits and pushing them too often won’t result in enhanced performance or better results. Hand 

movements are an imperative part of boxing and it has many variations which require extra ordinary 

coordination between different body parts
1
. As it is a known fact that wrist and fingers play a vital role in 

Suraj Punj Journal For Multidisciplinary Research

Volume 9, Issue 4, 2019

ISSN NO: 2394-2886

Page No: 242



boxing so it becomes imperative for the athletes to safeguard them in order to become an accomplished 

performer
7
.Hand and wrist injuries are most common type of injuries in boxing and can have grave 

consequesnces
8
 This research has developed a device prototype that can help the sensors measure and 

monitor patient exercise, especially at the final stage of rehabilitation. The angle of the moving body parts 

that can represent the ability of patient motion was measured using accelerometers. The developed 

prototype was in the form of a glove for boxer, equipped with an Arduino UNO and two accelerometer 

modules that measure the motion of the thumb and index finger. The device was calibrated and tested to 

determine the characteristics of the sensors. This test showed that the gloves prototype had an accuracy of 

95.8%. The application of the prototype was carried out on four types of finger movements, namely 

thumb abduction-adduction, thumb flexion-extension, finger flexion-hyperextension, and finger 

abduction-adduction. The prototype was also tested for its ability to work in variations of direction and 

position of the hand. 

Methodology 

This research has developed a device prototype that can help the therapy to measure and monitor patient 

exercise, especially at the final stage of rehabilitation when the patient gets therapy to move actively. The 

angle of the moving body parts that can represent the ability of patient motion was measured using 

accelerometers. The developed prototype was in the form of a glove for boxer, equipped with an Arduino 

UNO
3
 and two accelerometer modules that measure the motion of the thumb and index finger. The device 

was calibrated and tested to determine the characteristics of the sensors. This test showed that the glove 

prototype had an accuracy of 95.8%. The application of the prototype was carried out on four types of 

finger movements, namely thumb abduction-adduction, thumb flexion-extension, finger flexion-

hyperextension, and finger abduction-adduction
7
. The prototype was also tested for its ability to work in 

variations of direction and position of the hand. 

 

The device uses MPU6050 as its primary sensor, comprising of an integrated 6-axis Motion Tracking 

device which includes 3-axis gyroscope, 3-axis accelerometer and a Digital Motion Processor (DMP) al a 

small package of 4x4x0.9mm package. The MPU-6050 features three 16-bit analog-to-digital converters 

(ADCs) for digitizing the gyroscope outputs and three 16-bit ADCs for digitizing the accelerometer 

outputs . For precision tracking of both fast and slow motions, the parts feature a user-programmable 

gyroscope full-scale range of +2505001000 and 32000°/sec (dps) and a user-programmable accelerometer 

full scale range of +2g, +4g, +8g, and 16g. Communication that is carried by all the registers in the form 

of 1°C serial interface and has a separate VLOGIC reference pin
3
. This also features a Gyroscope which 

enables the device to detect the position of the patient 10. The following Gyroscope has a Digital-output 

X-, Y., and Z-Axis angular rate sensors (gyroscopes) with a user-programmable full-scale range of £250, 

+500, #1000, and +2000/sec. One key feature which includes the improved low-frequency noise 

performance and Digitally-programmable low-pass filter. The operating current for the Gyroscope is 

3.6mA which meets according to our requirements. 

  

Visual Studio Software is used for the interfacing between the hardware elements and the system. This 

visual studio software not only interfaces but it also stores the value in a specific way such that each 

person's significant data is collectively placed in a place where all the data of a specific person is easily 

located and easily accessed. Visual Studio includes a code editor supporting IntelliSense (the code 

completion component) as well as code refactoring. The integrated debugger works both as a source level 

debugger and a machine-level debugger.  
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The main sensor module 

MPU6050 is interfaced with the 

Nano Arduino module
3
. After 

this interfacing process the 

transmitting process is carried 

out by the interfacing of the 

Nano Arduino with the Wi-Fi 

transmission module. This 

collected data is made to be 

transferred in the wireless 

medium. A pressure sensor is 

also attached to the Nano    

Arduino and is made to operate 

in accordance with the 

interfacing pattern which is 

established
3
. 

 

      

WORKING OF THE DEVICE 
 

The device is so designed that it provides effective signalized data through its wearable sensors. The data 

is obtained is then compared with the standard motion of the different individuals. The device developed 

is a wearable device which is worn on the wrist to record movement at the time of shock. The standard 

motion provides an ideal waveform of the movement in x-y direction for both, accelerometer and 

gyrometer. The data of each individual is collected and recorded in the system by data transmission 

system. 

The developed prototype is in the form of a glove for boxer, equipped with an Arduino Nano
3
 and two 

accelerometer modules that measure the motion of the thumb and index finger. An external power source 

is given to the Nano board to power it up. The vibration motor connected to the glove is connected to a 

motor driver L2993D. This is basically a circuit which converts a low current signal into high current 

signal. The purpose of using it is to 

get an output voltage that is a relative 

fraction of the input voltage. Now 

from the MD, three wires are drawn 

and connected to the analog pins A1, 

A2 and A3. The serial clock and 

serial data pins of the MPU 6050 are 

connected to pins D4 and D5 of the 

Nano board. Serial Peripheral 

Interface (SPI) is a synchronous 

serial data protocol used by 

microcontrollers for communicating 

with one or more peripheral devices 

quickly over short distances. It can 

also be used for communication 

between two microcontrollers. With 

an SPI connection there is always one 

master device (usually a 

microcontroller) which controls the 

peripheral devices. Typically there are three lines common to all the devices: MISO (Master in Slave Out) 

- The Slave line for sending data to the master. MOSI (Master out Slave In) - The Master line for sending 
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data to the peripherals. SCK (Serial Clock) - The clock pulses which synchronize data transmission 

generated by the master and one line specific for every device. SS (Slave Select) - the pin on each device 

that the master can use to enable and disable specific devices. Once the given connections are made, the 

Arduino is programmed to give the required values and measurements. Furthermore, once we see that we 

get the values of accelerometer and gyroscope in the x,y and z axis, we can go on to make the model 

wireless. In order to make the model go wireless, we need to use an RF transmitter and receiver. As the 

name suggests, a RF module is a small electronic device that is used to transmit and receive data 

wirelessly by the help of radio frequency communications. The RF transmitter converts the electrical 

signal into radio waves which travel thousands of kilometers at times. The RF receiver receives the signal 

from the transmitter and converts it into the desired signal. Once the values are obtained, the values are 

taken and a real time graph is plotted to see the behavior and deflection of hand from the original set point 

values and after that the corrective measures are taken to take care of the problem is hand movement. 

 

Result and Analysis 

Image description- The following image shows the 

prototype in its simplest form. 

This apparatus needs to be worn by the athlete prior to 

wearing the boxing glove or it can be fitted to the gloves so 

that the reading can be noted. 

       

     

                                                                                       

Different Probable Results 

1. Image description- The following image shows the apparatus in the stationary form , the 

accelerometer in this case would not detect any untoward movement and would pass the affirmative 

signal while delivering the punch. 

Analysis – As the above form is the correct as desired hence there would not be any negative signal and 

the boxer will be able to judge that his technique is round 

about perfect while punching and no or minimal correction 

is needed. As per the program no signal will be sent to the 

iOT device signaling that the technique of the athlete is apt 

and the iOT application will show the similar message to 

the user , this will be an effective way of communicating 

the right message to the user. The message will read 

something like this –“ The punch is perfect, keep grinding”   

                   

 
Fig 2

Fig 1
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2. Image description- The following image shows 

the movement of the punch to be towards the upper 

side which is flawed. 

Analysis- The above punching technique is incorrect and 

is not desirable at all. This needs immediate attention of 

the athlete and should be corrected immediately, here the 

accelerometer will sense the upward movement and will 

send the corresponding signal suggesting that the 

technique is flawed, this will be read as the binary output, 

the iOT device will comprehend it as an input and will 

inform the user via a display message that the technique 

needs to be mended to avoid the probable injury. The 

message can read – “The punch was slightly upwards, try 

bringing it towards south for the maximum impact and to 

avoid injury”  

 

 

3. Image description- The following image shows the punch facing downwards which is again a wrong 

way of boxing but the boxer might miss this while 

punching. 

Analysis- The punching technique depicted in the above 

image is imperfect and is not appropriate at all. This 

needs instant correction by the user, here the 

accelerometer will sense the downward movement and 

will send the corresponding signal suggesting that the 

technique is faulty, this will be read as the binary output, 

the iOT device will comprehend it as an input and will 

inform the user via a display message that the technique 

needs to be mended to avoid the probable injury. The 

message can read – “The punch was way to down, while 

it is good to be down to earth but certainly not during 

punching, try punching straight for the maximum power 

and to avoid injury”  

 

4.Image description- The following image shows the 

punch towards right which is an inappropriate 

technique while boxing and is a serious invitation to 

the injury. 

Analysis- The punching technique in the above image 

is faulty and can cause serious wrist injury if not 

amended. This needs prompt rectification by the 

athlete, here the accelerometer will sense the rightward 

movement and will send the corresponding signal 

Fig 3

Fig 4

Fig 5

Suraj Punj Journal For Multidisciplinary Research

Volume 9, Issue 4, 2019

ISSN NO: 2394-2886

Page No: 246



suggesting that the technique is erroneous, this will be read as the binary output, the iOT device will grasp 

it as an input and will inform the user via a display message that the technique needs to be fixed to avoid 

the probable injury. The message can read – “The punch is way too the right, while it is appreciated to be 

right more often than not at the cost of injuring yourself, try punching straightforward for the supreme 

control and to evade injury”  

5 Image description- The subsequent image shows the punch is leftwards and is highly injurious for the 

wrist and the technique is gravely flawed.  

Analysis- The athlete in the above image has gone way too left as far as the technique is concerned and 

the punching technique needs serious attention and the corresponding correction in order to get the 

maximum power and avoidance of any injury., here the accelerometer will sense the leftward movement 

and will direct the corresponding signal signifying that the technique is inaccurate, this will be read as 

the binary output, the iOT device will understand it as an input and will inform the user via a display 

message that the method needs to be altered to dodge the likely injury. The message can read – “The 

punch way too left to be right, it is never recommended to go left when there is straightway, try punching 

up-front for the ultimate effect and to elude any chance of damage to your priceless wrist”  

Graph 

Comprehension – The athlete can refer to the graph 

generated by the iOT device to monitor his 

performance on the hourly/Daily/Weekly basis so that 

he can judge how often he is going wrong with his 

technique. Frequency of error will give him an 

indication as how much hard work and guidance he 

needs to put in to improve his performance and to 

evade the injuries which is of paramount importance. 

 

 Conclusion 

During the course of the project, it was observed that a lot of injuries can happen in the sport of boxing 

which might have grave consequences. This apparatus can prove to be revolutionary in avoiding injuries 

and helping the athletes monitor their performance(2). Overtime they can check the graph and analyze 

where they are going wrong, and accordingly they can opt for guidance to alter their technique. It is 

imperative for the athlete of learn the proper technique and improve on his mistakes. This wearable 

device will give the athlete to instantly gauge his technique and via iOT he will get the corresponding 

message as what exactly is going wrong with his punching technique. This will drastically reduce the 

chance of redundant mistake and hence the probability of injuries.      

 

S.No Display Conclusion 

1. 0 Perfect Punching Technique 

2. 1 Flawed Punching Technique 

Fig 5

Fig 6
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