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Abstract The purpose of this study was to develop an auxiliary device useful for promoting continued
participation in the golf among young golfers and female beginner-level golfers who were gradually
increasing in number but often losing interest in the golf and gave up playing golf due to difficulty with
posture, boredom from golf itself, slow improvement of skill, etc., in the process of learning the golf.
For that, a hardware device fitted with various sensors was attached to the lower part of golf club grip
to develop a platform capable of collecting and transmitting the data on each golfer's swing posture,
driving distance, etc. If a smartphone app, which can analyze and store those data, is developed and
synchronized, each golfer's postures can be identified and golfers can correct the posture on their own.
Moreover, the smartphone app provides the contents for self-comparison and comparison with others
and will be able to infuse the beginner-level golfers with internal motivation for continued

participation in the golfing exercise if the game-type elements are added.

Key Words : Golf, Beginner, Auxiliary device, Swing sensor, Continuous participation

0] =22 20199 HMSMsty sk&¢H| X200 Qs AREUZ

(Funding for this paper was provided by Namseoul University.)

*Corresponding Author : Soo-Hyun Kim(shkim001@nsu.ac.kr)

Received June 11, 2020 Revised  July 23, 2020
Accepted August 20, 2020 Published August 28, 2020



148 35=88atsl=2x HM11# H8s

o

1. M2

A AA 2= F2E °F 37 2,5009970019, S 2l
= ARk ol olEt}. o] 25008 o 71
e Q17RE b3 Lo, 9 9008k 3, Y 800%

%, 7kt 5808 o] olo] Leitek 4708 o
WAEo] AA 59 429 B Q78 7M1 Ul
oJgA T= AT F/KE iAol A3 Tno &
Qo] 2 g = oz ek, Skt A
I QT % 3510 ¥ vt AT BuE 27 Ao
2 SIsgict. B3] 2 29 ofue] 41
Fo] oF 34% Z7FskAA 300 HeBe] BEo] A2
2 B ARl 3 nA0R Auska Y.
oFE Fe AlfEo] Biio] thst wilo] Skt
2 Aol HEL s 4ol WAl B2
2 WSt B ke A9 Hay Be
A3k Qi ope AT AT Aol vzw
Bn AYAe] oF 51497 LS WS, B9 %
718 S AFE it 78 34 o) 28 23]
£l Aog ek, ofee BT of4e) ugo]
o 2 A0 e, 1WA Hlg Tuio] X7 go]
]_
J

~I—ﬂ1

ﬂil‘J

_1__‘1_1 [e] O] H]

H]ZO

g 52 A0 SAIFYr). olo] H2 ol B
AZte] 71 Ao AT AFF, 11 BT A
2707 et A8 Gaol glolAlehs gl el
AgHoz BAske vgE Sdolt oYL A%

o] glol4 5t Frhe olf7} e Zow Uehith
#2030 21 TS At HlUAH 94 5
7)) wet ARst] Brke ANt AA% 5
2] 37)7} 2o %k A4 Folo] FAY G R2l0
2 A42TH), 2%7] Tl oleiat WA 5715 St

AAE o A= 247 BaTtd, gt o|HES} A4

37178NA EEﬂOlﬂ*— A 22 FARE 83 2A4=
F2 AZoH[5], 712 ARHARE &9 S H
Hl g Czlt Hz7|Fo| &8k a8t & ¢
Ak 2 FHES AAE Hilt= JH*OM 2Rlef =
AI7F HE83A] RS st 5 Q= RS 2] o]
I, A5 AAo] oE T S5 I= 01 sl LT
Z gA] ZshaA 242 gold o= 7] whzoltHo)
TEbA o] A7 2T =X fol e 2H
ng 7RI A&H08 ZnE £ £ 9)

A &5 e B2HE *é741 H —Eﬂ 3

14

[¢]

Exiea]

= AL SnE e o o= A=
1S WA & 4 Y= 571Nl A% £5
ol

Fe o] sl 1%@ %

o EPEW iﬂ fl:ii—oﬂﬂ] w4 °“JElL *% Z
Aot Bt =2 @7}1}%«1 BlaE 55 SUE Al
AAJA F= Zo] 83ttt o1& fsf 1jtd
7150l gt A7 Ag2 o Ao

Table 1. Essential devices for hardware platform development

R&D
(Research and
Development)

Contents

Collected Information

Required Devices

Swing trajectory

Golf club swing trajectory

Acceleration sensor,

Angular sensor,

Swing start detection sensor,
Swing end detection sensor

Ball movement

Hardware platform direction after swing

Point of contact between golf
club and ball being hit

Angular sensor,
Ball-hitting sound detection sensor

Tst stage development

Driving distance

Swing speed of golf club, swing
trajectory, hit point in the swing
trajectory

Acceleration sensor,
Angular sensor,
Ball-hitting sound detection sensor

Swing sound

Swing trajectory of golf club,
swing sound of golf club, sound
of ball hit

Acceleration sensor,
Angular sensor,
Ball-hitting sound detection sensor
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Table 2. Details of development by stage
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Hardware Platform

Smartphone App Contents

1st stage: Minimum function
implementation

Extracting and transmitting the swing information
to PC by using the 9-axis sensor(acceleration,
geomagnet, angular speed) via mobile phone,

Differentiation by swing based on swing
information (production of software selecting the
ball movement direction and swing speed)

2nd stage; Survey of the requirements
from users

Extracting the 9-axis sensors and hitting sound
and transmitting the data to smartphone

Differentiation by swing based on swing
information (production of software selecting the
ball movement direction and swing speed)

3rd stage: Mass production

Extracting the 9-axis sensors and hitting sound
and transmitting the data to smartphone

Differentiation by swing based on swing
information (production of software selecting the
ball movement direction and swing speed +
addition of purchase contents)

Table 3. Items of product to be developed

Iltems to be developed Specific items to be developed

Requirements

Analysis of information transmitted
from sensor

Formation of swing information into database(construction of data
server)

Content item

Contents for relative comparison(including the competition)
Contents for self-comparison(quest-type achievements)

Smartphone app contents
Ux, ul

Web accessibility
3D graphical representation of swing trajectories by time; posting the
writings

Development tool

App Inventor 2 = Google Chrome browser

Development environment

Latest version Android(iOS to be added later)

Development module

Arduino board

Sensor module(gyro, microphone)

Use of sensor module compatible with Arduino board

Communication

Bluetooth 4.0 or higher grade(low energy mode)

" . Bluetooth specification
Golf auxiliary device hardware

Speed: 1 Mbps
Data transmission speed: 6ms
Power consumption { 15mA

platform

Battery Battery for charging, wireless charging

Charging method Wireless charging

Communication protocol Specified protocol type

Charging module Charging position fixed by magnet(Apple Watch concept)

Built into 2—piece for reduction in manufacturing cost; use of aluminium

Product components for premium image(NC processing); use of rubber molded material for

Components reduction in manufacturing cost

Charging components

Use of commercial charging components; made by using the rubber
molded materials
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communication
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Fig. 1. Hardware diagram

External shape of product Product fitted to the golf club grip

O . C

Fig. 2. External image of product
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