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[Abstract]

Ab Image Processing can be applied to the various fields nowadays. The healthcare, which people may have interest, is one
of those fields. The healthcare program which fitness equipments are used requires the correct posture of body. However, people
usually does exercise by oneself with various reasons such as cost to hiring personal trainer. In this case, the effectiveness of
training should not be guaranteed. Moreover, reverse effect may be produced. This paper is an implementing a correcting posture
program by using image processing techniques, which people can use exercise training by oneself. It is expected that people can

have a personal trainer who coaches the correct postur through this program.
ARle] @ 2EXM 1, Hole s, SNz

Key word : Correcting Posture, Personal Training Program, Image Processing

http://dx.doi.org/10.9728//dcs.2018.19.2.245 Received 19 February 2018; Revised 26 February 2018

® @ This is an Open Access article distributed under Accepted 28 February 2018
@ the terms of the Creative Commons Attribution

A Non-CommercialLicense(http://creativecommons.
org/licenses/by-nc/3.0/) which permits unrestricted non-commercial .
use, distribution, and reproduction in any medium, provided the Tel: +82-2-760-4210

original work is properly cited. E-mail: chosh@hansung.ac.kr

*Corresponding Author; Sae-Hong Cho

Copyright (©) 2018 The Digital Contents Society 245 http://www.dcs.or.kr  pISSN: 1598-2009 elSSN: 2287-738X



ClX| = 28 X 5}5| =2 |(J. DCS) Vol. 19, No. 2, pp. 245-250, Feb. 2018

.M B
Az GgAe] 714l e AT o] Gy 54 7]
o] $-go] Fus) W3 gick. Tl Folol M 2
A0 o= AT sheslole] ulepael WA

= A4S AF sl Felr ] B2 At A2 S
Helol A2 &

2. o & 4z [0 oo my

Ara}aA) s o) of wege] Bjole, tiAE ws
(u-Health), 22FlE

e
(m-Health) 5 IT 7]% S2le] we} o8 sfeziviele] Ws}
H

= sheols, gRelst a5

o
o
)
1>
_% o
R
I
[»
rir

3 Qrh(1] 2PlEES o 8% A ol
2 Ao AU SN mgo] B olth B4 8%
She OithRe] A S S5 AT o 2H1E 9 A
B9 2 A E ARl 25 doln 2%
B BA R HEe

[
ol A= AREARe] AT 2
7hate] AREA} ARl 2
w & s At
AHEARE S8l SHkE os AR
Eos Edold 2rass 7 Sl
FelolE 753} UlE AAIsH] #1814 Cocos2DE At
goto] ANl AlAES FAdeiglan, AA] ZRase
Visual Studios AH8-8te] Assllr. ARA7E ARle] &
TAHE ARA R B 5 S AREARe] 2o F2 Yl
S0l JHEEE Aol s st AR E= vhof
(Maya)& &all T&sI3leh ARgAre] o] w2 9de A5t
7] 913 54 Ale] W= 3705 Zoll A8 § S AAEE
OpenCV¥¢| Color Detecting % Tracking ©]-&3}3ith
5 3R] MiEE Feko] 539 245 HolHE Bt A
2 2o 22 s T F7H4 2.2 Boost & o8-}

of 15714 AWE FESfe] he ALgAISE ol $ES

b o

A
S
=

i

T JESF 3.
I, 2 3

GFs T AAE §A F 5 e e v
gk 7]o] AR AL Qit) fjEd FHE o]8sh= W, 7]
AlekES o] 88t HE7|E o] 835k WH 2 A AR E o]
S8 W 5o A WHoe s B Sl

Cascade Ed#|o]d-2 ol EA HEjo] &A= 2L
A} gk w) ARES 2 9l giRAQ] W F shubolt) Y
e daxt sk 548 Edlold HlolEE o]&3fe] &
& AlZIY) Sk5A1717] Y8lA Positive &3} Negative
AZo] B Basjt), Positive o] A&elint sk
o EAol tigk W& ddol™ Negative &S ol &

http://dx.doi.org/10.9728//dcs.2018.19.2.245

246

ojuX|Eolr}. hy AL bk
Positive A&7} Negative A=
[e]
Y

j==1
Zk3] o]

N
o
BN

o
ol
ok
£
o

e i o

2 N o
2
_i)

ol
ol
fo r&

><
=

e 1

2

g 2
NN
i‘é N fn
o M 2
E s

%0,
)

&ﬂ

p

f
i e o oy

M f

3ol

1
rr

o =
] O

o2l Fﬁl
2
Ol
Lo

fo o o X pE oY oX ok

e ol W

jales
tlo
N,
B
o
o
N
2
ol
ol
38
)

& 53 dag

o
4
_O‘L
£
o
Y
g e
[e]
_1

=
uls2
i)
i)

Hoodl
T
o, i o

1

)
o\
M

il

o
ok
i
rlo
ox
=2
>
o

=)
jales
Lo

N
24

rE
[
>

r (e
i)
g
AuH
D
i)
)
o
K
o)
jale
)

2

o

ol

&L

r U

=2

Ko

=

o

lo

wo U Ji ey o

2
s
2
5

o ol
-
s 2 oly
N
Yoo o2
N,
=
2 9

O

(o oo 1o Qe T oy N
N
=

=
urh g ApIEow

[e) [
FAde

AN WA TR P 9)ske] ARgg st
L9 Visual Studio, OPENCV 2 BOOST.ASIO®|t},
Visual Studio 2015 &= mlo| AR AT E| A A2} ¥ HE]
ZYFo] AY== IDEelt)h vtk doE A b
COCOS2D ¥ OPENCV gte]Helg], BOOST #he]Hee]
S ARgs] flaEl dld it ZEoass AgEisich
COCOS2D= HiEAQ o 422~ 2D AY <ol
WINDOW. MAC OS, LINUX, ANDROID, 10S% t}eksh



¢ esf
SIS

|

ZYES A9atal gtk OPENCV glolHelg)s 9=
22 ZA5FE A golrejelolt, oy HHTolA ARE-
soh e goludE s Bl B4 14 A F4 7)E
< o]-gak3itk BOOST.ASIOE C++ 02 3% YESY
= golBg ot} s gle| & F3l UIESA S4l
< 74 gom Felxo] AHEE FAFT

a7 1. 3D 29 e
Fig. 1. 3D modeling character

N

3-2 2] Hflog] Mt

Hz AAS 9J=dd RGBAY dlolE 3t 348 HSV
A dlolg 7k Jgo= uHte] ARgSth RGB Ay ¥t
& W) 25, g5l 7Rtk YAl (additive primary) S AR
3=t 7]9ke Far gith RGB el 372 BE tXd o
sye] 712 Aw] F1rolth RGB A# 37k o] &3] A 1+
o] Ag)E AxlslE Aol Tl F He 7] fAEE &
ot 7HE & e ofytt o]d EAIE Sk 9
A HSV Aol g7ho =2 ¥slks)] SFojolsit), o= AulE
A A A AR R FE QRS B8l & 5 )

moll Aol Aels Adrgstr] Agksitt. 1ot sholE

o).
o,

:

)

2SI nH Edllold =z MA 2 HE

a8 2. HSV Y&t
Fig. 2. HSVimage

J3 3. RGB g4
Fig. 3. RGB image

a8 4. o|zlst F4at

Fig. 4. Binary image

http://www.dcs.or.kr



CIX|=d 28| = 55| =

(I8 4)ollA Bol= oxlsked S 48 FHEFA +
BhE A donl= AAY] AR 22 gojelE Al

Agt), 49 92 3 959 © ovXE t}A] opency
gho] B g A A]FE= findContours)E o83l 4
ojxlgket F HE o)2iE 1% Tk olehate] el o

3
o7
=

77} Sk AR Bekie] 2)

54 7 -41291 sjhitel F4e) xyHE ol whet 3
5 FM o)F 25 A SHIA ng
um P oIE IS 7 > A

WS olgstol o BAIE ke

wjo]

The inclination formed by the arm

38 5. o 28 Al @M sl= Al 7|27] Tz
Fig. 5. Arm tilt graph formed during shoulder motion

The inclination formed by the forearm

J8 6. o 2 Al @Y sk= stk 727 Jel=
Fig. 6. Forearm tilt graph formed during shoulder motion

(2™ 5) 9 (29 6)2 o7 &
ubz} guk 7%1@H&—ﬂgﬂ%HMH§ﬂ7VE%1
ot (2™ 59) 2= sheto] sk 7127]9 7

&

1™ 242 glal s 9% Ao ke ZASH n R

& 18] A] Y= 2 8t

Ol

[

248

ZX|(J. DCS) Vol. 19, No. 2, pp. 245-250, Feb. 2018

Fslo] s mhAl el 4 x, yAES olo] ek 71
2 agEE s H o nojEth (a8 6)9 1
ko] S A= 712-7)9] F7)o|m =F A] Ak oz

N

1

R

o_ié_l

Jo 53 pAE $A80] 919 SUsH A

A2 7142 B 259 I AAE dolE]
o= Wk A AHE o) Fo] WeksH: AEw
9tk

% mE (K

o A
A

2]

foby o

>~
olo 1101' DD o [ JN'

}

9

V. 7|CHE 0 ¥ &=

°)
. R

%0
S m[o
i)

Mgk Hohﬂo] §_%Z—] o]a]_jr_
Jo] En}je

=
b4 Aol
=

%Oﬂ 1 HSV Color %k
]

7

~
[T

M
2}
obga} =g
52 gahe Algolnt
2 Al 3 ARE 8
W] gl 1% e S0
Aol $% AL wesked 9l
FAI oIk
VI AR Folr] 91 2491 e
HSV Color #& AHgale] A% Fskict. Aol 3
3, st ofse] AL wha il Z2te] zhwsh
geke) A3 AAE fEsgch Z2gel ANE
e A A4 S Aol el
EABR, b 1] s 1x1H 3
k. ZEAWAAE o|F AES 34

.
o

oft =t
F{OJOL“ e

v} (i mlo it

ol A 7&@(’]

o~
T

L_ O(:)] Alo

p

L
&vﬁ H
oy
tilo
B
of P
Lot
o

A UH

ol

[e)
A&

U

@A) o] oA D o
S QEs FARon, s
W AF8te] RS Bkt

of Az} wiee)

AL ALg
A= olEd) Mevk glow AR ot EA] AAPTE &
T IS Ao 7t
v.d E

Ac) g9 U 57%7F A 5L Frks 741 13

http://www.dcs.or.kr



e AT QL] ® ERelA A Avz gAg
AAolS 4T HgE=e] shpel oAzt B 5

o whgo] BRY AHgARE o 1
Az mAT F glor], Hadedely g 49 Suke
AAE ANNTE AR e Fa) T A2Alole] 4
Aol 7lefsh wge] A& B 5 9 Sole) Ja @
F 0 A B $% AHE A7ste] o]z
o e 7Hd 4 AES s, Bes Aol Edeldol
obd a7t B4 % 2R BH Q4 A 5 JES

g ool

M

This research was financially supported by Hansung
University.

2
ro

i

[1] S.H. Kim, "Health IT Technology Trends," The Magazine
of the IEEE, Vol. 43, No. 2, pp. 18-24, 2016.
[2] Roberts Laganiere, "OpenCV 3 Computer Vision
Application Programming Cookbook - Third Edition",
pp 511~534 February 2017
[3] Roberts Laganiére, "OpenCV 3 Computer Vision
Application Programming Cookbook - Third Edition",
pp 269~298 February 2017
[4] Roberts Laganiere, "OpenCV 3 Computer Vision
Application Programming Cookbook - Third Edition", pp
103~129 February 2017
[5] Articles of International newspaper, "57% of adults, home
training", [Internet]. Available: http://www.kookje.co.kr/n
ews201 1/asp/newsbody.asp?code=0300&key=20171114.9
9099006598
[6] Mincheol Kim, Young-Bae Yang, Tai-Hyun Ha,
“Appication of TRA in u-health system focusing on
moderating effect of health privacy information” Journal of
Digital Contents Society, vol.17, No.6, pp. 537-543,
December 2016.

249

2SI nH Edllold =z MA 2 HE

http://www.dcs.or.kr



ClX| = 28 X 5}5| =2 |(J. DCS) Vol. 19, No. 2, pp. 245-250, Feb. 2018

ubx 2h(Jung-Hwan Park)

[\)
(=)
=
w
o
1
5
2
&)
o,
=}
e
El
o
Eh
i)
of
i
1

P ok g AFA 2l (Image Processing), 7Hg3 4 (Virtual Reality), 57434 (Augmented Reality), t]* & 28l =(Digital Contents)

=

| ZMIE(Sae-Hong Cho)

1980 ~ 19831 : A A&

198713 ~ 19913 : California State University, CS SFA}
1992 ~ 19979 : Arizona State University, CSE A}
1997 ~ 19999 : Arizona State University, CSE &3HaFA}

1999 ~2001d 2¢: tjFdigtal A HF
20024 ~ @A el sha 77 E B

Aok 1 7@ A (Virtual Reality), 7% 4 (Augmented Reality), ©1#]9€ &8l = (Digital Contents), 717378 H.-&-&

250 http://www.dcs.or.kr



