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" The 2021 “Taiwan Innotech Expo - Future Tech

Pavilion” came to a successful end during the
COVID-19 pandemic. The Expo integrated both virtual
and physical environments to present up to 350
innovative solutions online and offline. The "CoachAl:
Precision Badminton Team" advised by Dr. Chih-Wei
Yi, Professor of Institute of Computer Science and
Engineering from NYCU, developed a badminton
stroke analysis auxiliary tool "CoachBox" with the
combination of computer vision, deep learning, and
other technologies. “CoachBox”, the winner of the
“Future Technology Award", was selected from more
than 500 applications by the Ministry of Science
and Technology as well as won acclaim in physical
exhibition and attracted considerable attention in
media reports.

Apart from the concept of "CoachBox" originating
from Professor Chih-Wei Yi’s enthusiasm and in-
depth observation in badminton, the key technology
is derived from the "CoachAl" project of the Ministry of
Science and Technology. The integrated technologies
of "CoachBox", including computer vision, deep
learning, machine learning, loT, wearable applications,
automation equipment, and big data, are used for
hitting action detection and posture analysis. With the
core technology mentioned above, diverse auxiliary
tools have been developed, such as badminton game
analysis system, CoachAl tactical analysis and data
visualization, smart racket and intelligent badminton
shooting machine. As the integration of sports
science and emerging technology provides athletes
with professional badminton training assistance,
we hoped that promoting playing badminton would
increase the sports population to further enhance the
competitiveness of the badminton industry.

One application scenario of "CoachBox" is to
work with a badminton shooting machine. When a
player completes a series of hitting actions under
the guidance of a coach, the player’s actions such
as hitting posture, swing motion, shuttlecock
speed, and end point of shuttlecock trajectory will
be recorded. While a visual 3D modeling image is
created with computer vision processing and deep
learning, various related information is overlaid in
augmented reality. Through activity data analysis and
image analysis, coaches can quickly assess players’
learning performance, and perceive any explicit and
potential problems such as hitting posture and stroke
performance to greatly improve learning efficiency and
effectiveness.

Coach Chih-Chuan Wang, who was a former member
of Chinese Taipei national badminton team, used this
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auxiliary tool to analyze the data collected from the
school team's summer training camp. Each player
performed 10 smash strokes with a badminton
serving machine. He used "CoachBox" to do video
recording and analyze the motion of each player
during the smash stroke. The system built the 3D
model of the smash stroke that supported different
viewing angles associated with the player’s data such
as joint position, angle of the limbs, smash speed, and
placement for a smash shot. Simultaneously, it can be
used to examine movement accuracy and stability as
well as stroke performance of each player. Therefore,
"CoachBox" can be used for not only each player’s
evaluation such as performance, learning progress,
advantages and disadvantages, but also a medium of
coach's instructions to the players.

Currently, the target market of "CoachBox" is in the
education sector. In addition to the promotion of
physical education in schools, it can be used as a
teaching aid for training-oriented clubs and activities
such as school teams and summer camps to provide
two-way communication between instructors and
students to achieve efficient and effective learning. In
addition, "CoachBox", as a performance evaluation
tool, helps amateur players choose the proper
courses in accordance with their aptitude and facilitate
the training plan design and screening process for
professional players. At the same time, when virtual
reality and augmented reality technologies mature in
the future, the further integration will expand to the
eSports market.

With proficient technical application experience and
in-depth observation, Professor Chih-Wei Yi and
his team exploit their knowledge with enthusiasm
and look towards the future to create a badminton
stroke analysis auxiliary tool "CoachBox" in industry-
academia collaboration. We all expected that
"CoachBox" would bring an innovative revolution to
badminton promotion and player training.
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