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[Abstract]

Modern sports are developing into sports science that incorporates science and various analytical simulation systems for improving
records are being developed, and they are helping to improve actual game records. Therefore golf which is one of various sports events,
has been popularized among the hobbyists and the general public and there is an increasing demand for correcting the movement attitude
of the person. In response to these demands, many systems have been developed to analyze and correct golf swing postures. The golf
swing accuracy analysis system analyzes the moments that can not be seen with the naked eye and guides them to understand easily. It
can improve the golf swing motion through immediate feedback due to the visual effect. Using the knowledge of golf swing motion
collected from golf swing video, we improved reliability. In addition, it provides the ability to visually check and analyze your golf

swing video, allowing you to analyze each segment based on various golf swing classification methods.

Key word : Micro electro mechanical systems, Bluetooth, Inter integrated circuit, Smart sensor, Gyroscope.

https://doi.org/10.12673/jant.2017.21.2.200 Received 17 March 2017; Revised 30 March 2017

@ @ This is an Open Access article distributed under Accepted (Publication) 21 April 2017 (30 April 2017)
@ ==t the terms of the Creative Commons Attribution

*, H . .
Non-CommercialLicense(http://creativecommons Corresponding Author ; Jae-han Ju

.org/licenses/by-nc/3.0/) which permits unrestricted non-commercial .
use, distribution, and reproduction in any medium, provided the Tel: +82-10-4937-1913
original work is properly cited. E-mail: riprofessor@naver.com

Copyright (©) 2017 The Korea Navigation Institute 200 www.koni.or.kr pISSN: 1226-9026 elSSN: 2288-842X



.M 2

F o™ oo theet sy AR 7F A B duE Rl
AX L] S FHold= ArtE AlA (smart sensor)= 917+
O v e -‘E}‘“’J@.% 7H AA Z=A o] o] Fo 2|31 9]

o, AlM o] F3 MBS APshs 3 2E Frlsto] AA|EHA
Ao mM T} Q14 7]%%x Al o) aL, Al 7]} 257
Bl 7]z2] Aol ofsf T2 AlAel gl ‘EQ—E— S4< 7L
Atk

2ukE AlA &) 42 Ak AlA i1 574 AlA ZEAA
9} 31445-2] CPU (central processing unit) S W7g3F A~ 0 2
T lom, 7Hb e = n|AAIA07]% (MEMS; micro
electro mechancial systems) < 78S 2 gk AlA| A2} 7147} Al
A HlelHE g5atal &4, AT = = AsAY Vs 5
o] eslo] ek, olelak 20hE A AvlEES] B3],
FAUESA 7] B 53 v Eo] A ES AA
1 o]r/}_[l [2

drje] ¥ 2t 3ol 7
glon 7)= SArS ok 7t
o] /e lar, AA H7
o] o]oﬂ ok 5_ X
IS0l Al ths3} =i
277} 57ketaL ik o]
A o]—_T_! ﬂx% 5] e

HES

I
el
D

r
bE)
i
Lo

o

i)
[

o

ol

O}'}\l ]IN

r_1

_I_I.t

>

e

o
ol
Ty d

LN

lo
4
MEorle R Ro&R R

A
e
oot
o%
2

e =

| ox O
o o of

i
ofy
o
off =
ro,
&
oft
i
Mo
i

)
EY
it
&
o
Ql',

T ofy
ro 4
1o
Ho

N, R
Y

-
)

i
Ol
U o g

>y St
o oz to

it
=2

P

©

gl

€

[

olo

Z= 0]l x

== T i ] O]E

At
gate] 29 elojels Al
7hsk o] §A7} YR WAL Fajo] wa] Eabilo] Sz %
o] o)} A= ThEAEhE e Algho] o] $-5atrhE =
Pow 34 W Fn 5L B8 &% avel Suis}be
X]J— }\}\]:}'[3

B =wolAs 2t A E o] gste] AR 12
Shol] wh2 =32 2o e A= E £o]7] $17h 29 44

o=1--= 51
2 RS ek AN S dik

Tﬂ
N
i
o

=] X
i
o N
m{
o

i o

ol
o

rE

I
=3

0
r

|>
ofo

BMAIAY 7Y

PN
S

ol
>
14,
| m

= e e

O, 1o,
r

N
2 =
ot Ao [d

o B2 )
>
_ Ho
-

o

u

julsd

é

[m

L

ox K

%

_&

-{m

)
r-ﬂ

s17] el A, el
An g whe Hrs 7k e

k)
Lk

ao oft
r_{m ﬂllo
N 1 o,
_1
e
iy
O.I.:

N
ri—‘,
X
td
il
rlo

1ﬂwe£;;%44ﬂ o 91
S50l $2310] AgsHE Rl
FJEﬂ 2 735 89 F70) o]
oJelE 7] ofich: o
F2] ol 44 5] 1
AR A7) 7

_0|L
Rorp
>

%o
o
H
4
o
r-11:

1

&
R
td
it
_04
Dﬁ
>~

o
o
rlo
¥,
ﬁ

o
r°"

o 1
2
=
°

oX X0 pob T N
2 K

iﬁl

[

2
AUy rﬁ—‘ _C, HJ
fo oy oX
U 4o

f rlr
Hﬂ _IE —

kn}
2%

-

=}
F2&

A

201

AolE MM E BREH

oI AR
= l_E__IK

=== =
2254 57

I 1.

Table 1. Bluetooth features.

ISM(industrial, scientific, medical)
-2.400~2.4835 GHz, 79 channels
-2.465~2.4835 GHz, 23 channels

Frequency band

Transmission speed 1 Mbps ~ 3 Mbps

Transmission output | 1 mW(10 m, Class2), 100 mW(100 m Class1)
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Fig. 2. Golf swinger interlocking module.
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¥ 2. MPU-9150 7|5
Table 2. MPU-9150 features.

Item Features
Digital-output X-, Y-, and Z-Axis angular rate
sensors(gyroscopes) with a user-programmable
fullscale range of 250, +500, +1000, and
+2000°/sec
Gyroscope

External sync signal connected to the FSYNC pin
supports image, video and GPS synchronization
Integrated 16-bit ADCs enable simultaneous sampling

of gyros

Digital-output ~ 3-Axis  accelerometer ~with a
programmable full scale range of +2g, +4g, +8g and
+l6g

Accelerometer | Integrated 16-bit ADCs enable simultaneous
sampling of accelerometers while requiring no
external multiplexer

Orientation detection and signaling

3-axis silicon monolithic Hall-effect magnetic
sensor with magnetic concentrator

Wide dynamic measurement range and high resolution
with lower current consumption.

Output data resolution is 13 bit (0.3 uT per LSB)
Full scale measurement range is +1200 uT

Magnetometer
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