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Interactive Badminton Training System
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Abstract

With the outstanding performance of Tai Tzu Ying, Chou Tien Chen

and others in the world, badminton attracts more attention in

Taiwan.

At the same time, how to train a good player more efficiently has
also become an important issue. Compare to the complicated and
laborious traditional training procedure, our team has developed
a complete badminton training system for coaches and players
with scientific, graphical and diverse training tools to improve the

training efficiency.

This is an “Interactive Badminton Training System”, which is
consisting of a smart racket sensor, a smartphone APP, and the
Internet of Things (loT) based badminton serving machines.
The system architecture is shown in Figure 1. The racket sensor
transmits the three-axis inertial data of the racket to the mobile
phone APP via Bluetooth for analysis. On the smartphone APP, we
have developed a set of ball species recognition algorithms for the
most commonly played shots, such as Clear, Cut, Drive, Lob, Rush,
Netplay and Smash, Besides, this APP also records the speed,
strength, and number of hits, On the other hands, this APP is also
responsible for setting the parameters of the badminton serving
machine, planning the designated landing point and scheduling.
The loT-based badminton serving machine receives and decodes
the instructions of the smartphone APP, and then completes
the adjustment of the angle and speed of the ball according to

different instructions and serves.

For the hardware design, the STM32F746 is used as the
microcontroller on the control board in the badminton serving
machine. The racket sensor is implemented using the nRF52832
chip combined with a three-axis accelerometer and gyroscope.
In terms of software, this system has the feature of connecting
multiple badminton serving machines for increasing the diversity

of shots and angle to make up for the limitations of position and

angle of a single badminton serving machine. Besides, it also solves
the problem that the serving frequency of a single badminton
serving machine is too slow. Simultaneously, the function of
smartphone APP provides “Designated Landing Point Module” and
“"Human-Machine Interaction Module". The former allows players
to choose the landing points or ball types they need to strengthen
when training. The latter through the interactive training with
the serving machine, so that players can have a feeling of playing
with a real human. At the end of the training, they can check the

smartphone APP to understand their training status.

In terms of verification, we measured the designated landing
points for nine points on the badminton court. The accuracy of
the badminton serving machine within a radius of 30 cm from the
designated landing point is 100%. For the ball species recognition,
the average accuracy is 94.133%. We hope that through our system,
we can greatly improve the training quality of players. Furthermore,
we present the various functions and data in a graphical way,
so that the user experience can be optimized, and we hope that

technology can bring players a precise training in badminton.



