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[Abstract]

COVID-19 made face-to-face activities difficult, and hence non-face-to-face content are being used in various fields, for
example in digital healthcare programs. However, the widespread use of such healthcare programs faces many difficulties. This
study investigated commercial digital healthcare contents and identified limitations such as the failure to induce user immersion
through incomplete gamification, expensive additional exercise aids, and games that focus excessively on game ability rather than
functionality. To address these concerns, this study designed digital healthcare content based on a PC environment with high
accessibility and used web cameras, the use of which has become prevalent throughout COVID-19. In addition, OpenCV was
applied to accurately recognize user behavior through a web camera. Finally, the active use of gamification enabled users to have
an immersive and engaging experience.
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Immersion factors of serious games

AZU9E QI3 tid &30 ofelRoz Tl Fofl
A HltE FRl= o] 28-57] Akl tAE A4

ZERI=E o] F Blrfo|t}. ARl 7|Ee)] EAlshk= tAE 7
e FH=ES g 3 &5 B B9 E8
sha, o] gt W Eto] 7hA i) A gt} dEFow ChaE:CTE‘;SﬂC functionality Network ability
F 2 E=AKPeloton inerative, Inc)oll A 713t tj2E A 733
g 859 AdAE F7F FEES Al 7T 2,495
2, sksl= oF 3259k Yo, vAY A7 7tol=e] 7 Fun Effectiveness Motivation
7 oA A%bk 1955w, @8k o 45ule] Basict i e i ]
[1]. g ez A &4 5 o 7lE E9E b Reward Community
9 A7 2=l HIE oj=lix ] - PCrt ofd &
& TYFollon], F&0 714 A AL 71sg A T8 1. 7ISE Y 29 2d
o ShlE W Tujalr)el 2EbA 361k, Hel= 12uke] Fig. 1. immersion factors of serious games
1o 2 7HA0] e Holuh mEF vk Al Ay
Hlalate] ofe] =9 QA7) QlaL, o] aAEoe] B o % AFEo] 1FolA 7154 Aol EYsH He 8
st 71578 Aol 7IsA o &8E F AxF sk, A 37FA17F Ak o= A 715 2E]a YES A4
A EAs= A% T 7154 AdElE= olEd 84 F o|th3]. Algddoldt Ao 7|27t B Ay 1 E
F58 JEo] A= 497 Bttt olol, 7 s | 3h= 8R1E owshH, Alge] AL} HA]] 5ol e
I A A" & EdloldS 8 4 s ARS HIEA Gl AlYlS A& = dAAES ofrlee
7Idto 2 gt PCE tiX g 7] ZR=E Akstaxs) g f1o= AR WA 57 2d7hs FAdskE AES o
t}h o]E $18l &5 71541 84 AJLAE vt 7154 shH, AlYe] s7Iv 23k, ARUE 55 x§e a1
AQ) Ao AP SRl stz s, 7S 7] T 7154 Alde] 7= Akl A1 Al eke] 7
Ho 2 slo], AREALe] &5 B S QlEe] e L T 2pol L, WM E & = Q= Alde] 7l 75 otk
Al & 7Fssh, Aol dut o] & &8-sto] o] s} o] 7] e AYE sk Aol AdS sk 95
QA2 AME E8e Zrl=e} fAleE ] A7 S & T e TR 2R GolE, Ve AN 8%1ew &
T 71573 Aol EAHA gl ol& A&ataz}) gt g, ARt gk AAA Ef 58 eI B kA
A AP B AA] 715730 dF-= XFE7|E S (4]
715678 A9 7155 0] o= Al A-&-E=A] ol wheba
[I. O|2A H{Z T Al EA 7154 FRAoR BRE F e, AY Zle] ojHdel
A== 52 9, AY Elo] Tl desh= Edlo] 9,
2-1 CA|E AZ2E] 7|54 Ao Aol A Fdlo] o] 5ol Mas]= A&k TAlot) Al T BT
7t FFEALE v, -2 23] S8k 71e AYS
D 71554 A A9 walickal J& 5= ek 5]
7154 AU Algde] A B 7o aso B2 GAl A Al Elo] ool AIArL Adke] &

- 1

o 7154 AR AL ulg, o slele] 24
Al 12 ARle] FI 2Eels e waE o)
A0 FEF A At A4 Aol Wals

i, Bk Soll 2g3le] wEolAE AYS ekt Algdel o A
& 5459 2gEo agHon BeEE M 2 ol B
T S Aol Belol @Al sk B4, Yoh %
AFgAe] A 5] - 7

i

ofoltt, Aljlolgh= Eell AREA}
FolalA] whe= 7P sAl A0l @ A9l BYAS Zijo)ale Zdlo] = AR AYDS AR Eelo] sk wetel 7]
AREA}E] APEEA Q] ol 2 Gl o] 2] APabAQl H Tt AL TEskes A, AR AIYS A Aot
AlQle] g} w9} vl wa|A] 1A= 71 2 EAorH[2]. A, EY 55 B3l AL Bk, olw) TSk ‘A%
S 0% A o|ule] WA S gol7 YRkERl A
A AN EAH FEEE EARS nsAIT JhA
Aol gt o= ThE olopr] &, oA el
S AR EARE ovlditt o)F TN R - et

http://dx.doi.org/10.9728/dcs.2023.24.9.2129 2130



AN EHOE, 4713 So| Bikg B3 A4S Mg
Al A A9 i A7 e,
AR A AN sl At
w57} o] slglelAle] AEAE XSk AL jul g )
WA AR Asls] s ge] AL8R A Batel e
ThaL Q1418 5= glofof Bha, ALSAES AYS fEd o] F
o A4 G5 ek Mol Aggel i A7}Eol
AelHolt Belzel W o shsslor Bk oleld A3
& A3 AN @A PTSDIAZA oD
A EHlobut, AV gEFS
= AR)o) vz Aol 4],
A Sl glold Fag e
ofm] kel e 7]
2 et QI Ao A9}
o &, O Aoz ZHzt ALgAe] EelolE F
A 2 RS AR Aol 4w o, o
o A Al o A15AS A Ag
FsAel k. ol @ BH2 @%a}—: o) s

o\ o
o "
e
Xi
f:

2o

ro,
_}L

o

BL

7154 Aot HeFast Sotn grkeks Adel
ek ofmelzlel 5 Aol sl FaF Aol Qe
o4 917190 ek 72 Felel 7154 Aolek. i el
ANSE A A, 7158 AR el B 5 S,
¢} w% AuE AT 2 BEL ks 754 Y
oIEH61. o] Aee WA AL Aeist, Ny s

FERNE 28 o] LR 7 ES ) o] Igo] A
JHo}Uﬂ U2 AMYEE gkl o] 3o g wizhA] vk

B3t} AR 2 7}242% o] 33, M2 ER F
xw S e, LS Al %9] 7@2 s AT
#FJE S Eo] T oA

2 7 eE ARE AET. AY

& FtolA] ALepe] Fol wAlsh: AT el &
A9 5o el thEar ok, Bake 4B Ut Has
A wATe A A B EAS AT Zalirhs i
L WSk W, olefd AL Y3HoR AL AY
oz el ve AL ol sl S $2) A2

¢

of TAIZ AF Aol o= HA ol ok Aoz B
Sxlo] Q1% @ o] Qe Hlz=Ux AHalold Agelat
FAlo] B4 Addoltt. Belolol 5, A, A9, ¥AL

o>

= #gsl= Aoty 38 ARE A, A= 7Y AES v
=3l olF APl vl Al AlEs, A=
e FaM A2 AEE R of 2ol Seelof
= 7k pelol A oje] 2AE Y & Qv o ARES A
WU ARFAL Seloloje] At e 2z WHE B
< A & AJA T HEHo® G 1 AHES ¥
Rk w3 AL AL 7F g Welshd Rrjehe ojiE
= Ass ABoR A4E L FAsh, Teld v &
2 A Eelolofell Al o EallE 7R AlYE ol

3 AAES E5A o7 ZRE vy B o
af mlsbar, Ao 2 g s)= AlS FaliA] Eelololrt

Al BT 5 =% sk

a8 2. 7|sM A cl2F27t F0{7t1
Fig. 2. Title screen of Serious game Darfur is Dying

ACk EtO|S =HH

2) AYNH BT 25 B9} 7154 ALl B
el uwb LAY GG T1ze A 7H
R ke 4 9eH4 olelma) / Ak g, 29
Sl 5, ela A £l 1) Mom. 2l
S} A o Be] weehs $EL it 2y /T
Rgggolm, o) Amt W EEA ol &2 e] 24
o1 $Bolth. $27} tholol= Fo] BAL 7pAm sk Ao
U] $58 o] TEeBel R Sah 2ELEe 4
YHow Fe] A9, AT 5L EAA el wol= 4
A o] £ 3hz 2471 Bonw, oNFY P9 £54
A% ok 597t Bk,

43 2etige Aol A%l Fgsiclek 2 i
7 % V] e, 22
Q1 A G710 1o

o2 A7} Fojof s},

rO-l

o

2-248 o2 A

a9 3 @A e uAd ddde] Z2a9 100K
Ring Fit Adventure, Zombies, Run!, Pokémon Go, Wii
Fit, BoxVR, FitXR, Peloton, Mirror, MyFitnessPal,
Fitness Boxing®ll tld|A] AlQds} Gre} oF w5t &%
o Hallx] 258 24 e] AR FRaE el 1Y
ol o 5 QU S LRI FolA He gy wy o)
= 2 AN Qg Sl Wk ZROME Ao
W, W= T2 s 9 A] Pokémon GoX® AZdE
2E T4 9 o= olrk ol 1 F Yo ALE
At B 3708 ZRIE AR Aatolth

http://www.dcs.or.kr



C|X ™ 2El X &t5[=&X|(J. DCS) Vol. 24, No. 9, pp. 2129-2137, Sep. 2023

Commercial program Classfication
2

® RingFit Adventure
® Zombies, Run
© Wi Fit

pendence

0 Fitness Box
5 2 15 1 05 0 05 1 1l5 2 25 e FitR

[N

-05 ® BoxVR
® MyFitnessPal

® Peloton

External tool,de

15 © Mirror

© Pokemon Go

-2.5
Gamification degree

a8 3. A8 Tz =AF 23t
Fig. 3. Commercial program research result

1) H9E oj=HlA

FIE ourlAdE dulE 295 255 7Hke = gk &
I EYUA AlYoelt), o] Al &5 AYAS HE3] 4o
A HEoJU$lal OpenCritic H&7F B3 834, ka0
837 9] 535 e Alfdelth skAIRt, Alf)e] 714 AlQla)
1% HIE ojuEulx= ofe] 7HA] nEe AEo] EAlgT

WA, e Adshs & AAe] Aol w ), &
oA Fgsh= ZolF (JoyCon)ell =A17F A5 A gt} o]

= A AR FANRAE FAS A A2 %
AL, Bake Al %}Xl BRI A sl
At BA7} AT, o= EAT 22 5
AR SRS T Qs Ra 2he) e
IoH8), e %%91 s 49

o g Mol RE el vl

>0—4
©

o~
24
~ %

offt |o
TR
2,
)
1
9
_)‘:
A
ol
4z
do
=2
)
o
Mo
oifl
o
)
o
o

[} -
— g2 o u

T
X2
o
k=)
X
2
i
B
ﬂm“is‘:—{méjzrlomﬂ

I
Ofﬂ = o\ off
e

57 L}um 3717} 22} 2 8, um a7
a1 3

e
e
Mo
ol
© i
4»
Phe
4
=
O
HU

bt
oy
5
E
> o

wps) el <2l ulﬂ HsHow

3
R R
Sets [T 1]
! I ‘
Upper Arms S Wllsl Sel Glules Se( Abs Set Alrohle Sel Sh
O Back @ Select  HO) Confirm

38 4. YUE of=HiKe 2 B MY 5iH

Fig. 4. Ring Fit Adventure’s exercise choosing screen

http://dx.doi.org/10.9728/dcs.2023.24.9.2129

2) ARE

ARES W59 Ax7)7] S|Ake] o]Foth o] A= <
EiLioﬂ AAHE ARE vlo]A B v EYA 71 &
71715 gt} 1ear o] I 7|75 EaiA ARARE
17%1 Ao =91 Jdstar, ARSAFE7]E] AAsH &
T T UET Shs AXEd o] RIS At Hio]
Aol vzFgo] 2a-e] UgH o] glom, ARgAR= Al
oA Bb= FHE A9 4 vk 2L A7)l 7] A9
ARE vpo] A9} s Teae 9 7] dow Ay
S0l s, 25elA 7Wiﬁmi 71719 22
ZAolt}. 717]¢] ALzt oF 3257, 12]aL 7]7]e)

g 5 o v ok sk %Eﬂl% o 83kl
= 7PA A4l 23EdE] e 7S Belth megh
of2] AREAPZE S Aol rketar, AR BAHRA
oA e, o] gt H917]el A AREARES A
AR T O] B8 55 FejaiA AlE 4= 9lom, o]
Qo] Z7)2 o]ojd 4= Q). w3k HAA el ZHl
AREALN Al 2E 8 22F e 2 eH 10]. nhA e
14 gk 2|9k 7]l g Az o] Qltk o] AMEAL
Al & ] oleles Zeehd, Teade] FAA &
9171k A ARgARe] Fd 1S AA EY 5 ATH L

10 -y

u%
rlo

= &

94

1=}

AT O o P A T s ) n% rlr
i
01_‘ ro(l _4

JN r‘r

J8 5. WEE dlo[3et Co|A

Zefo] 232l
Fig. 5. Peloton bike and display screen

3 me
H]E] AR AFQLXM FAYS 7171l F-2E Tl
&l sl weis g2 e} sl il m] R A S
&ah= 2ol AEH* TRtk A9 Q1S
A A AGA B A FEE ¢ s ZROPeR
B, 2 TS FEEhs ol F2 d8drh
3] 35& AAHE BolFe W AlaR] AR dow A
Stk WA AJRL ApAe] T ol @A oF
1500%61, g8} 1708k 74 sh= v Al2=ghe g 1)

[}

o

o]

)

8% 49

[«

o



ol oo MR MG NTRT T WA o P o g "% AN W o o
R AT R BY ATE RN R e PN PR PETREET LT o e o
T ol W R T e N L e g PEEETT LRGN T Y w
 owiraversSloggxedb Tyt xR TErnddnred I Ty w
o = H e} Mo m o T X o X o P of o) X o H ob N =X KXoy W oW T oy o A B A gy
N PR g YT RNt PP ey M i N el (B T e TR
T S HEpRaga iy m Pl ty T IRERTa il Ry gy e U o
= nﬂ].%ﬂ%%ﬂomwﬂgmroéﬂ%_mﬂwmmmﬁ %U@%@L%H@AT&@W%M T oo
© PEplReries [UFEIRLNE CeTanEiesiiecliicad
= f ) N o < = = — ~0 o
S WWM%OT%%&QE.W%W%W%%M%Q ﬂrx,uwwzm%ﬁzﬂmmmwﬂ%mmrmbwemm%Lorwo
= ! o~ I N OHO - 5 o =
R R S Ik R R R R R T
; R e N I Tl B P i - R NS IR - )
ol =R o P Moo Gt E — 5 A0 R gy c R e NP 9 S <M
NE R Ml T R w X w s PO TEF Ry gy
o Ry ™M o RN TR R fde RN ol o B T Ko T M B
= 14 W] HEﬂHHToﬂb_ULﬂWt }Wio&o Ll NF = Tl — p o = B T o
seddErwdaan =S L s et mm7ﬂoﬂa7@_% o X e N
A e R R G mﬂmﬁ%%%%ﬂﬂ%ﬁq%%%% ROk :
R R PP s 4B X L ime o sT Pl rmo e P NE L m T Vi
(BT ol N Sl O Tl - O I ol Gl OOl -l
R e P X F N A o g TH T D m o) R g H A T st
o BRI RpRERET U TR LRE yaE ook e T Ty e e N ®
TR o TP T g®FE gy ¥ W T ol kTP oo ko w
WA TTFNITENT WP HAAAETRE WEFERWIATET T YT FE
D ol R M
T o~ T — 0 =
Thrub Aok | 2255
T AR K PR e T B TR M
o T g BN o XA @mw = " T 9
ﬂo#a]lo%oﬂriﬁomn_ﬂucﬂ H 0 :ﬂlm%_iao
NEmZRTr LN ) A
= o R Ol 5 ot B o )
0 i =
R R o g P zerd
Wtﬁiﬂﬂi%ﬁ%w = ol o E N
N oW E N T AR S < = b )
o RN ol X @ T @I '3
A T ol NP ol o LU
qEFPTYWY e Lo £ E o N o AR
Naago.onhu%uﬁﬁluﬁﬂo =1 ol S~
g HRB BT S X £ B o= LrwlDl
mﬂguxﬂmaﬂllﬂﬂomﬂﬂ ..m r+ %0 7€|1__®ﬁo€
KTy erslavta 5 @ b =22
—~) o n —
AR R N N N o "R merE
HE I LPETETLE ¥ o ziw
@Mﬂ%%ﬂﬁﬂﬂuﬁﬁi%% = N )
_iﬂwwu_ﬂ_%iﬂwiéw { m_rw x| m_ PN &
G A e AN A2 T g LT
T W R N B oo Loy g S < (T v N s
oyl (7o) jont
Bpgites g 7w T o . o= E Mg
E T R YT o AT M i = o B R

15

il

]_

o
S

1 $1A1
gl

=Ne)

| olell B

o] el

1

http://www.dcs.or.kr

A

Z

EEE

glole]

3L
=

=
=]

i

o). olw) zjale] 41 AHol A ) -

Hep o)t ol 2 2 =

CBEE
Alelet,

L

pu.

=

]_

0

3L

e %
o 4%

2133

o] ol 7}

3
]

o

=z

HARE o]

I

He A4 2Ed

°

3} 2t WA 7l )
317} 21,

Aol 93l BAE HA

A w2 oA F2F

[e)

i=]

=X

o}

L

T

3

s

1

ke]
pad

I3

=] olok

7]aL, FdE el



& F3l, tE Aoy AIE YR s= 19]1 PVP vt E 1. E2folof SRl 7#72HE B ¥ A
Al AR 3= X B} APES BG4 o8] RS o Table 1. Increment and decrement of player status by
olN FFAow A% WA ZelolE BED ke Aol sector
Aol U] BE AR EAs Sagn). o= ALgxte] Al Player Stat Strength Dexterity Vitality
FAshE RE $ae] Aut AelA A WH 2xs Minimum 5 5 3
AQJslas FFS FA] = 3] fgo|t) dEAQ A Beginning 10(+1) 10(+1) 10(+1)
2 A1 8 AF ARSAR] W& EL vl Al H= Growth 40(+2) 40(+2) 30(+2)
£ B3 2F 59 Tol Atk o1& AdgFezN, AYE 3t Soft-Cap 60(+.5) 60(+.5) 60(+.5)
= AHAEAA AYE AL B Bk, e s
olgt AZE Zo] B2 SAIe} 2 olrka Az 34 Harcli—C?ap 99(+.3) 99(+.3) 99(+.3)
T AQ) Rl ) o), S| Aelwtoz A9 Ul A% Segmnnd 10(-1) 10(-1) 10(-.5)
o] Asprt A, ol AHRel A oz Ao el Gromth o o o
AR 2 5 Joka AZBIgITh meba ALgatel A ofe decrease
7 F7] AEAE Algeta, el whE of ] 7HA] ks fj(ejfztr_egzg 60(-1) 60(-1) 60(-2)
Rojale] ol Hw Helg Aatoluiehe AMgAte] WehS o
Bl 018 FHE 5 YT Sk EH, TN A%} decrease %0(2) 09(-2) 900-2)
SaEE Bk Ajet AAHES o], ALgA} 2l T
A9 02 RE o= BES o 1A Bhick. I ALE A%E wA A% Aoz SaEu, v € wA s
AR MHe TASES, AT £5E TH T guye Agsie Ae A s} ABAL AL 9
A S e wEAS GEE BE 0 Q4D F o F Lonoje) By g2 sjuloz @ 2% S@ o). o] L%
Ao oM AASHES So] AN BEE FSAT. poxo) ag o AR 47 FAH A 7k el 2
Fo e AR AEA AEEt = Qs FR)E
F 28 5YAE ko s ¥rle A SEAE ke
Player Exarcise 2 3= 719 27IA 2 Y] B3 Y FEHAE 7Nk
2 o Wiz} gk 5EAE Lelt SEvhs WoR ALS
[ ] F9l §7]9) SRS Lol £5S A 28] 3 5 Qov,
e e e e 7] SR8 Ao 5074 29 % 3k, o $] FeEe
) il 1 QA 7717} o 7] ol FHE wow], ¥r] HAw B
[ [ 2E uvit} 14 ees) 14 2780, o) 4o 5
[ w o] moss | A erol 22 v Paaich, ol @A YATE SEEE 30
\ . ) ojgim WA etk el 1 B8 Algsken de
8 7.7l 7Y =8 & AL B A AR S g B w24
Fig. 7. Game progress flow table =7} 31314 glo] ZHasit

77)9) 4RI} 94 44 ool W ] Bl Tl
S3ABARAUALS & H5% 5 ek 1 1ee H53) 9151, Ba )
4 Az EA =S S=3l51H T o 7= H

RE Felolole 27] THAR 28, /1%, A2 88 71 ;;L;;g %"%g’gg%f;; ;]j ;E;éif;i}

VAR ARE AL A SRS LIZ A T gy o5 s} ein 142 2] 98 SR ol

Aol AESAT, AR A% wHAel 4k FH g Ae Lo LT S e o

Wizt Felololi 850l 28] 59 WA LEE B RNy e o oro m w mas g, Tolel ole gl

B ol SR BHE AL T 1 W R Lo o0 s o
SR ER9L AR dAle Atedeln AL AZRIN o1

774

whekEd, o2l g TlARRle: AREAl A Al EH o]

AeE el 594 7@ o v A S5 A Sale] 3-4 AF2ALO| S5 EAHOIAI O] 2 A8H THA
ool AdEs a8 4= =S 201

o] & Ijel| A AREARe] 5 A A4A1717] flEiA

openCVEE1E UE4S} 45 3t 755 7dsk3lth

http://dx.doi.org/10.9728/dcs.2023.24.9.2129 2134



Y 8ol HAXE, openCVE &3t Algte] 4 7]
ERIEE 157] FF3taL, o] 7|ZIE 7te] Zi%e} gH|, 1
g BH T2 FAR] FALEE Esto] 53 ) of
& IR 5 AEF Sl o], A 7] XRIE & =Y
o

N
M
é

A e FESArH18].
4 37 Aol WS PO =Ede] Adstn 43
AHgAe) Slelizo] hpel Bt 9o el AbgAte] F2
ol Allg AA} T el HE S A HR@,
o] el fanle) 234 AR, A R A
2 22 1 Aol P W Ae] AE Tl Hek
of Tzl BEU £F AL FAQ F4, A
AAS) BE 2AE $EoIgth 117 11 MAY o] S
a2 AEsia 542 AY Ueld 13T B Fd >

A9 5240 4, B3} e} 2 ol 42 FHe
= Aol B4 e o R g AR1sg, gl g
= 978 544 7P AT U SR AEx] 541

o] Ao % ta)e] Z+ws} thy) 7ke] 744, 1E)a §E vt A
5

2 o] Ho] gli=x] oA Z+S E3 :gl]. 1eto], Eto] oF
A = L Q=] skt ek Zo] zhrol )
o] S Heste] o] FApo] FH s gl

A g1kt

18 8. OpenCVE &8¢t 7| X2IE &
Fig. 8. Key point extraction using OpenCV

a8 9. ALSXte| YA Atolel Az
Fig. 9. Distance between user and webcam

38 10. Mgl &t
Fig. 10. Main screen

Stretch i
Push-ups
Squ ats
F'Ienk
Reiurn

:L.:I 1. () 8 Sz M= Ul () T™sEH
Fig. 11. (L) Exercise select Ul (R) Player screen

o -

-

a8 12, AEYR| 2 M#EH

Fig. 12. Stretch movement screen

G 2AE Fa) 35 Be) zhwet ele] 4, 9w
sele] A4 ol Helsle] Bae ANSE, BB
A7 Ao W EA £ e, H2) i)

ARk 1aah 2ahs 2971 Ik

shAeto 2 ~Ee Bl 9ol 1% 1299 §
of olulAE Frhw A AT FaAsks £ A7
ozt 47 41T YES S

2

<
my

g

el U ) SR A 37 Al
b, A%H9 AGAES] B7] ol at we F7b
e gay W vgelgle ol e HAd
o ZREES BARE AsA, AR A%

F

71
A
I

&)
7

fz rr

oMo 0

[ue)

http://www.dcs.or.kr



[
Lo
i

|=

Ho

a
]
e
rH

il

I

T % 9
Oz—loz'n—‘go_)ﬁom
o Lot X
N
g% 3573
_%mmmlogj&
%}{n T o
$8es
e
Lo o
oX
o
"
h
_O|£
=
by
¢
ot
I
o ¥

o2
R
o i

2 8ol ooft 2 ok
d

e

b o

o
I ete] u]gA e A,
Fol PC #74+3} = v AW
o] E7tst 41 FHEtE E-83to] 7 5 B
Ndstazt shaict. shA|RE 2 ATt Ae A4
= M AAE HHo 2N AP 7] v, a3g
Ex 5 dAvelA dstaa gk F9 ATl
OpenCV7|8F 7] IQIE /5 Z7A)7)= S59] U 3]
of O AsA AREALe] 2 148 B
AR O] ARA] S-S fl8l G ol 2R
Bl JtE 5 RS AA| AR Al
AR &5 It drhd YehueA] A7S Sal =4l

()
sk ol Wad olc

&

Mo ox

Ll

ALl 2

This research was supported by Culture, Sports and
Tourism R&D Program through the Korea Creative
Content Agency grant funded by the Ministry of
Culture, Sports and Tourism in 2023 (Project Name :
Development of visual and tactile interaction authoring
technology based on user context for realistic cultural
content experience, Project Number : RS-2023-00226
263)

a2

[1] Peloton Interactive, Inc. official website [Internet].
https://www.onepeloton.com/shop/guide

[2] T. Woo, G. Y. Ahn, and S. J. Yoon, “New Possibility of
Serious Game,” The Journal of Multimedia Information
System, Vol. 15, No. 2, pp. 17-23, June 2011.

[3] J. E. Park, Y. S. Choi, and H. I. Kwon, “An Empirical
Study on the Factors Affecting the Serious Game Flow,”
Jounrnal of the Korean Society for Computer Game, Vol.
19, No. 4, pp. 85-93, December 2009.

[4] H. W. Han. “A Study on Conceptual Definition and Types
of Serious Games,” Humanities Contents, Vol. 19, No. 5,
pp. 219-236, November 2010.

[5] National Institutes of Health, National Heart, Lung, and

http://dx.doi.org/10.9728/dcs.2023.24.9.2129

x|(J. DCS) Vol. 24, No. 9, pp. 2129-2137, Sep. 2023

Blood Insititue. “Your Guide to Physical Activity and Your
Heart” [Internet]. Available:
https://www.nhlbi.nih.gov/files/docs/public/heart/phy activ
e.pdf

[6] J. Alvarez and D. Djaouti, “An Introduction to Serious
Game Definitions and Concepts,” Serious Games &
Simulation for Risks Management, Vol. 11, No. 1, pp.
11-15, December 2011.

[7] HotHardWare. Nintendo Switch’s Maddening Joy-Con Drift
Issue Is a Design Flaw, Major Study Concludes [Internet].
https://hothardware.com/news/nintendo-switchs-maddening
-joy-con-drift-issue-design-flaw-major-study-concludes

[8] R. O. Nielsen, I. Buist, H. Serensen, M. Lind, and S.
Rasmussen, “Training Errors and Running Related Injuries:
A Systematic Review,” International Journal of Sports
Physical Therapy, Vol. 7, No. 1, pp. 58-75, February 2012.

[9] G. Tripathi, M. A. Ahad, and S. Paiva “S2HS- A
Blockchain Based Approach for Smart Healthcare System,”
Healthcare, Vol. 8, No. 1, 100391, March 2020.
https://doi.org/10.1016/j.hjdsi.2019.100391

[10] Y. Feito, W. Hoffstetter, and P. Serafini, “Peloton Indoor
Cycling: An Exploratory Study,” International Journal of
Exercise Science, Vol. 12, No. 3, pp. 901-910, 2019.

[11] E. Hutton, Peloton Interactive, Inc.: Valuation During a
Global Pandemic, London: SAGE Publications: SAGE
Business Cases Originals, January 2021.
https://doi.org/10.4135/9781529764185

[12] J. Kim, “Big Data, Health Informatics, and the Future of
Cardiovascular Medicine,” Journal of the American
College of Cardiology, Vol. 69, No. 7, pp. 899-902,
February 2020.

[13] A. Muneer, S. M. Fati, and S. Fuddah, “Smart Health
Monitoring System Using IoT Based Smart Fitness

TELKOMNIKA
Computing Electronics and Control), Vol. 18, No. 1, pp.
317-331, December 2019.
https://doi.org/10.12928/telkomnika.v18i1.12434

[14] D. Bishop, “Warm Up I: Potential Mechanisms and the
Effects of Passive Warm Up on Exercise Performance,”
Sports Medicine, Vol. 33, No. 6, pp. 439-454, September
2012. DOIL:
https://doi.org/10.2165/00007256-200333060-00005

[15] J. B. Winchester, A. G. Nelson, D. Landin, M. Young, and
I. C. Schexnayder, “Static Stretching Impairs Sprint

Mirror,”  in (Telecommunication

Performance in Collegiate Track and Field Athletes,”
Journal of Strength and Conditioning Research, Vol. 22,
No. 1, pp. 13-19, January 2008.
https://doi.org/10.1519/JSC.0b013e31815¢f202



[16] American College of Sports Medicine, Flexibility and
Stretching for Exercise, in ACSM's Guidelines for Exercise
Testing and Prescription, 10th ed. Philadelphia, PA:
Wolters Kluwer, Ch. 5, 2018.

[17] B. J. Schoenfeld, “The Mechanisms of Muscle
Hypertrophy and Their Application to Resistance
Training,” Journal of Strength and Conditioning Research,
Vol. 24, No. 10, pp. 2857-2872, October 2010.
https://doi.org/10.1519/JSC.0b013e3181e84013

[18] Simondlevy, UE4 OpenCV, Github, December 2018
[internet]. https://github.com/simondlevy/UE4 OpenCV

ZAdZ (Joung-Hoon Kim)

20199 ~& A A3 et Az e ol §gety oty
A

51
ARk 7154 A9 (Serious Game), A% 3H Gamification)

SLEH(Tack Woo)

20023 : University of Dundee (UK),
Electronic Imaging. BA
(Honours)

b 2004\ : University of Dundee (UK),
Electronic Imaging. MSc
(o] A AL
2010%d : University of Dundee (UK),
Electronic Imaging. (A13h),
PhD ( ]b‘hﬂl—/\})
2004d ~2007d: University of Dundee, Lecturer

2007d ~2010: KAIST AEHEJIHUE FeAF4, AdAF
A 15 ADB)

2010 ~20129:  KAIST ¥#3}7]&dighel, Digital Art &
Entertainment Track 2 = (A9))

201241 ~20139: Agdigtal A WS} EdT+d, ALSH
ol A Al e AlE A

2013d~3 A A dstu gAEE

# ) ok WEkE 2, AghvlY o] Eelx

sh, A3t VR/AR &

2137

http://www.dcs.or.kr



	웹캠 기반 건강관리 기능성 게임 개발
	요약
	Abstract
	Ⅰ. 서론
	Ⅱ. 이론적 배경 및 사례 분석
	Ⅲ. 콘텐츠 제안 및 구현
	Ⅳ. 결론
	참고문헌


