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PRODUCT DESCRIPTION FOR UMP R&D DIRI!CTORY (SHORT & BRIEF) Only for Final Report 

F This project aims to develop an electronic device for badminton agility training. The idea is to replace the current 
footwork shadow training in badminton, which normally requires a coach to stand in front of the court and give 
instructions to the players to move randomly to 6 edges of the court, as shown in the following figure: 

~Point 

In this new era of Industrial Revolution 4.0, it is best to replace the need of a coach with an intelligent device. This 
will allow the players to train on their own, as well as monitor their performance through the mobile application. 

The Badminton Agility Device comprises of 6 units to be placed on 6 edges on the badminton court. The device 
consists of an ultrasonic sensor to sense the player, an LED light and a buzzer to notify the player which unit they 
should approach, and a Bluetooth module to communicate between all 6 units and an Android smartphone. All of 
these sensors are connected to an Arduino Pro-Mini microcontroller. Each unit is powered on using a Lithium
Polymer battery. 

In addition to the 6 units, an Android application was also developed as the control centre of the device. The time 
which a player takes approach one unit to another is recorded in the mobile application and can be downloaded in 
form of spreadsheet for further analysis. 

PRODUCT PICTURE FOR UMP R&D DIRECTORY Qnly fof Final Report 

G 

The casing of the unit is made of ABS plastic and produced using 3D printer. 
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Inside each unit, there is a custom-made printed circuit board (PCB) with UMP logo. All electronics components are 
soldered on this PCB. Using PCB eliminates the use of jumper wire, thus provides a clean and professional look. 
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Developed by: IMA~ Lab, UMP 
http://imamslab.ump.edu.my/ 

The mobile application is used to connect and operate all 6 units of the device. 
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SUMMARY OF RESEARCH FINDINGS (Ringkasan Penemuan Projek Penyelidikanj 

H 

The project has been successfully conducted. 4 sets of the agility training device (each set = 6 units) were 
successfully developed. We have also discussed with the Pejabat Pendidikan Daerah (PPD) Pekan to deliver 2 units 
to selected schools in Pekan to be used by their district badminton players. 

PROBLEMS I CONSTRAINTS IF ANY (Masalah/ Kekangan sekiranya ada) 

A discussion with PPD Pekan was done in to deliver 2 sets to be used by Pekan school's badminton team. However 
due to issues with late delivery of electronics components, the development was delayed. Further, due to the 
Movement Control Order (MCO), the delivery of the device to PPD Pekan is still pending. 

Date : 20 June 2020 Project Leader's Signature: 
Tarikh Tandatangan Ketua Projek 
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Name: 
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Universiti Malaysia Pahang 
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FINAL REPORT 

BADMINTON AGILITY TRAINING DEVICE 
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Sports Technology, Instrumentation 

ABSTRACT 

LAMPIRAN 8 

Badminton is one of the most popular sports in Malaysia. This sport requires the athlete 
to be agile, running around the court to return the shuttlecock. One of the most important 
training in badminton is the footwork training. This training is conducted on the court 
without using any shuttlecock. In this drill, the coach stands in front of the players and 
shows the location where the player needs to go. The players will go to the instructed 
location, perform an action of a badminton shot, and return to the centre point. This drill 
is done for a few minutes. This project aims to replace the need of the coach to stand in 
front by creating an intelligent electronic training device. 
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1. INTRODUCTION 

Shadow footwork training in badminton is one of the most effective badminton training 
drill to improve agility. It is very beneficial in a lot aspects in the game if it's done 
properly. It will improve court endurance, speed, anticipation, timing and physical 
condition. One athlete can run for hours nonstop, but when he or she enters the 
badminton court he/she can be exausted in a matter of minutes. This is mostly because 
of one did not exercise or practice the muscle used in badminton. By doing the shadow 
exercises regularly, the player will gain extra physical ability to stay fit and agile 
throughout the game. 

Ba5ePoint. 

Figure 1. Badminton footwork training drill. 

This training drill requires the coach to stand in front of the net, while the player stands at 
the centre of the court. The coach will then show to location where the player needs to 
approach using his hand or racket. The player then approach the shown location 
(normally there are 6 locations, back right and left, centre right and left, and front right 
and left). At each location, the player will perform a mock badminton shot, as if he/she is 
hitting the shuttlecock, although in this drill, no shuttlecock is involved, hence some call it 
as 'shadow' training. 

Nevertheless, this method requires the coach to be present at all times. On the other 
hand, the player or the coach cannot monitor the improvement of the player's agility. The 
objective of this project is to develop an electronic device, which can be placed at the 6 
locations on the court. Once activated, one of the six units will be activated randomly. 
The player is notified by an LED light and a buzzer sound. The player then approches 
the sensor unit. Once the player arrives (this is detected by the ultrasonic sensor), the 
unit is deactivated and another unit will be activated in a few milliseconds. The player 
then return to the centre court and proceed to the next activated sensor unit. 

2. RESEARCH METHODOLOGY 

The device was developed using the following sensor modules: 
• ultrasonic sensor 
• Bluetooth module 
• LED light 
• buzzer 
• Arduino Pro-Mini microcontroller 
• LiPo battery 

All components are soldered on a custom-ordered printed circuit board (PCB). Each set 
consists of 6 units. The units communicate with each other through Bluetooth 
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connectivity. All units are paired to a smartphone. The smartphone uses an Android 
mobile application developed specifically for the device. Figure 2 shows the Android 
mobile application. 

3. CONCLUSION 
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Figure 2. Android mobile application. 

Four devices were successfully fabricated. Its functionality and how it can improve the 
training is yet to be corroborated. The device will be given to a few schools in Pekan 
district through the partnership with PPD Pekan for testing. 




