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A Development of Motion Detection Based Serious Game
“ChoDeungGangHo” for Physical Training

BumRo Lee”

Abstract

In this paper we propose a method to analyze user’s motion as a game command, and implement a

sports serious game applied the motion analysis method as a command interpreter. Recently, various

contents platforms appear in industrial market, the computer game contents plays an important role in

these emerging platforms as a killer contents. The computer game has enough values as an

independent major cultural product, moreover it has the potential to be applied in various other fields

such as education, healthcare, training,

and so on.

It could motivate users to do something

continuously, and it could also support an immersive environment in a certain special game contents

such as VR game. The Serious game ‘ChoDeungGangHo’, implemented in this paper, is the sensory

healthcare serious game based on 3D run game and fitness game. It is designed for user to train the

various exercise element by just playing the game, and it also supports the user management system

and the linkage of social media. We proposes the sensory serious game ‘ChoDeungGangHo as a

model of commercial serious game.

» Keyword : Serious Games, Motion Analysis, Sensory Games.

[. Introduction

A2 FA 2R Qs B SAFAA A 2w
== 7 4y ZH=EAY] 8% 98-S afa gtk AlYd
THl=E O AR FRT GRS AL e 5HA 2 [l. Preliminaries
W29 % ohe ke SRR $8Y b 488 )%
= WEshaL Sl Y we FRl=ol7|k itk A Zdl= 1, Related works
I gl B ASHQ BRE A5 et 1.1 JlsaAY Hgel wes
THo] dagh Fofd aypHor S8 4 9low dA) ol 7154 A4 (Serious Game) APl T AnAA 84
gt S 7 vk 715 A0 Aol Al HAL . o)9)e] BAAS AU UxE ZelxgA, A Zelxs} Ad
| g AAEAL itk 2wl A e BA VI A A, ) g, 57150, BYE 48 5o £7)5S a9y
drAo] 7] 5AAYRES T ol AR VE8 s 0w thakdk ALY Hobl] Age Zulxolt) o]2ldk 7|54 7
QAN B Q1A A FAAFE WAL olF A& Qe kg Al A0} vl 8L Aokaa Ald) Ag
& ARG A6 AR “25AEE TRSAA Bk 257 g ks 4PS UAY ZaxdA AT & 5 e 54
TE 2O AY dd Zrafion 34 Yo & o) glo] mg A o7, A} So] theksl Ak Hool|A] A
&5 3L 9l PAPS(physical activity promotion system)®| &  &xojx 1 gt} 7154 Ade] &84 2 A A 7427} Az
* First Author: Bum-Ro Lee, Corresponding Author : Bum-Ro Lee

*Bum-Ro Lee (redcom@ck.ac.kr), Game School, ChungKang College of Cultural Industries.
* Received: 2015. 10. 14, Revised: 2015. 10. 27, Accepted: 2015. 11. 10.



]
=1

4 A

=
=

o] glout,

Journal of The Korea Society of Computer and Information

56

T H oL =1 ‘S T oW R Ty T e W - G Gl o My T o %o T
o <4 F o gl 55 0N =W o X oF HLodeR o R R gy MR e "R Hp
~ MW R 2| 5% c B o omw P o N =T F T CHE ST Moo ﬂﬂuMwEAﬂ
OIS 2 52 2 e T B T o ol T T o T R
< 2 T o = == | IS PR T = wﬂﬂﬂﬂr%mﬂ%m%ﬂ ﬂﬂﬂrﬁ%m
5T R __J 5 + E NN B oo =< meE N s T 90 T o
S o s . o S G Mg ZT &mmw}_zz%w#%ﬁk T woo
TR N 19} o ,.mplﬂrmfllﬂfl\l or ] X o od =) X T = ™
MO . || 8 e 5 2 wx AT =R I - N wPw TS
= © o) 2o el 2 a o O P i X My 2 m - ~ G = o ol s oA E D
BT il c = I N oo = Moz B %Qﬂﬂot]ﬂﬁﬁmﬂu JJo mﬂ___ﬂu%ur
RO C lfElle £ 8 5 ThT oo o m =, BFrR N WEYX
Wy ME |8 E| 3 . E 2 Todiaz PET T e WA Mo T 5
MM&O}HLﬂ = Om ] oW e =0 _.._ﬂﬁoUlﬂﬂ%dmLf% z_.i_;ﬂﬂ _._._EMﬂMoa7ﬂA
TRNFE —E 0§ T Q & apmIp Fw s P oY g o N S T
hogw X T S| E 20O - TH Lz g Mgl ®T e ] oq Do T o= o
B ool W KW o 85 || S © o S T®F __o X T ERD -7 Y oA BE e M
o TR £l B8 ! > — o= % . | = Bl Mﬂu o} -y ~ wl N
PACONG SRR I Il | = s E 58 T ITwmw M o S TS e R LT
‘Llﬁ Mo i o X (= mm m c (0] = nl M oy T BE ,.m_u o s oﬁ M X° = Hi N o ﬂt,|| o o T T T w_u o
oo W ow s <O s Py S I T B - S o= ool Doy
U v R ) — o Mo ~—p o oo X i —_ A= o = of Lo = o ) M
e A c e P T X N - [ SR IS
Mo o /) 2 S § T PTgX_F WITygTarysgiizsn Brzl¥sqg
WE oo = ‘@ wp X owom XT T o oo T o N A N = N ooE X
oo m ol IE g S] 8 WoHR NG RUUPramrsdo PET T DA o
Mo oo 0 H 85 o m | Tﬂ,w K < = T Mo % = ut} Eodr N
B oo Yo ¥ g gt = . %Mwﬂ.ﬂ%m% 1%Pﬂ%ﬂmwrwﬂm1J%$ﬁ o T
(N — ~x A & B — ™~ o <= -~ ™ v o s e - o = nis i
o= 0 feisd) = " ) % o o PN ERITIELAT LR CEERET
~ — oW g m o T MR B ol R T ol B X T T o
o o oF X T M oo N S R RN I | e e R = o 0D o B R <o 3 ~ D
aﬁrﬂLﬂﬂﬂﬂoaﬂ ,Fﬂmaﬂ”ma}iﬂomﬂﬁﬂhoﬂo_ B K o woe I E&Mﬂ,bt g.ol
P AR B o— O oF N R BN X T 2w o oo M- RO B =
BN < ° A Xl o s o4 X - o I ) =
T oy RO o B myloﬁ.%%ﬂuowrﬂotmﬂ do ur oy B o b xﬁqﬂwmxro o of
%ﬂm%& = K A ON = o M < HJ%& Bo o = X 5 X
o — o | - —
= o = N o ) o z0 ™ o Ho 0 o pn < phy B ) M WT SUNRES) =T < M _} B o5 N H ol ofn
H W = X e H o - o o e o TEN
1X1L - ‘_ﬂm E HT =0 ‘..:Io ™~ R m.t R ﬂ@; o) o EE 1 Lf oH . T = ﬂArO XM o- AMAO ]:_/l s umu AT o ZT _lﬂ M
Ltuﬂwﬁoﬂl7ﬂa gl K o= Eoﬂﬁﬂﬂﬂﬂﬂmdlﬂilbt o R L o _zﬁoﬂeﬂui & X
i T BT o e B deggr WL Gy o T W e Ay Te¥a 22
o gy o e = o_ﬂ%xm%oﬂov#&?ﬂmk? K = .5 = S T U
crfpcizZ MLepTEpiziaina Tollc TEF TESY g7
S < o e 2 T R =i R . B R WY R W
v ° ol o0 i o W™ R oo ~ oF 2 oV ol T N )
_ o] ogaﬂﬂﬂjl ) GO Mo .zumimaw o N 17 ™ oo ~x ® wK ) ul T KT R R
ﬁ;TWiéiLweﬁdﬂ Mommym@gﬂi%%ﬂﬁﬂ;% .n_mvv m_to»ﬂw n_Alﬂlef ﬂﬁioﬁ.ﬂﬂﬂl%og
Mﬂm%%mo%ﬂﬁm __ormmﬂmﬂx%mu%%maﬁg%% S ‘ﬂﬁﬁﬁ.m = %@%%ﬂ%%
T 2. o Hl =2 — X° of %o = = TR — =3 2 oy R i (B —
R N g Do mwmIEtmwm o SadE 2 wTal oawT v EEAATR
%ﬂﬂ%ﬂlﬁﬂo}c gox]mmoi%ou%_@io@.i;ohZATo»Mﬂ S ogoﬂl%_‘_ ﬂie#aio 7x_~omcﬁeﬂﬁmﬁ
Mo ot 2 o N o <0 dr = 9w <0 o = T o o) I TR e X o) Wr
=W o= B T B e R gy X H = O o _ T gTHwod Spes_PTIF
sy o o= A2 oy i = = .o X TR s ~ A w2 o B W oo N
AT PESRYTe NancsEyZ _daobTgy o Lele WNTe TEPRwLbw
R o M — B A e - A ™ TN R o| Q T i Kl o <= o == Wy oy oo o
o = mrt W_ Mm % @K %o R o - ol ﬂmﬁ 1 VM il #%. W om oo Wﬁ ™ © B e M ~ lHo o/ W_w o X U R O oy
= 0 ] ok X 3 ~ ~ — -
TE¥2efase «RITIRIREIINRE @ EELY PRIREZEZRCE
N RO .o o %O NE - N H T T H =T § ~ " omo Mg o o <0 R X e T oA
oo W R KW T K oo RN o G TR BEST E



A Development of Motion Detection Based Serious Game “ChoDeungGangHo” for Physical Training 57

o] Bbs @ AL opUAW o]l PR FAEl Ade A
H gz} 34 53 5 BAshe 589 o] Aol

2 Rl AE AY Bdololt 4ud wd 1AL B
ol A Mol HES AFe W 5 Y= PUES A
Asarst gk,

1.3 B4 24 @4 24

BB JNE B A4S B A4} w e BA
of elng A3 Wlx, HE) wEela AF ohslol 4 g 914
g onlE wpgoz vhystel FdolgomM, AYNA 9
3 gl AYE el del tekd & YES w4 Ay
DS AN B Qurel Aoy ZESHE B
A BHE W AL 54 FH0E B TAY @
nelFoR, Y 3 Anz TeolslE ojudelie 3
% A A sl A BYEE FolwS ek 4
AR FAZ 7 HE Aol A HA S vk gRoz 94
sol, e oluuloldg EejolahAnt AbgAte] B ol
AR Y fuvol o] AF8EAE gkt

(a) Distort by Noise (b) Exaggerated Motion

Fig. 2. Problems of Kinect Motion Processing
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Fig. 3. Matching between Motions and Animations

void MotionDetect(input KinectMotion)
{
if (KinectMotion.IsCollision) // Is there collision?
{ // Motion Analysis from Collison Combination.
KindOfMotion = LookUpCollisionTable(KinectMotion.Collision);
if (KindOfMotion.IsAwvailable) // Is the motion available?
{ // Assign the motion clip by motion analysis result.
AnimationClip = LookUpAnimationTable(KindOfMotion);
ProviousAnimationClip = PlayAnimation(AnimationClip);

+

else

{ // Continue to play previous animation clip.
PlayAnimation(PreviousAnimationClip);

}
¥
else
{
// If no collision time exceed 2 second.
if(CheckIdleTime() > 2)
PlayAnimation(IdleAnimationClip);
// Playing idle Animation.
¥

¥
Fig.4. Motion—-Animation Matching Algorithm(Pseudo Code)

2. Motion Analysis Method
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(a) Collision System (b) Collision Combination

Motion LookUpCollisionTable(input Collision)
1 // Analysis the context of motion from collision combinations.
switch (Collision.part)

case L_Hand: /! Left hand motion analysis
switch (Collision.CounterPart)
{
case Mid Front: /f If L _hand hit Mid Front Collider,
return ATTAK; // Return Attack.
break;
case Upper: f/ If L_hand hit Mid_Front Collider,
return PAUSE; // Return Pause.
break;
// Other Motion of L_Hand analysis.
1
case R_Hand: // Right hand motion analysis.
// Other part motion analysis.
default: // If there is not matching motion,
return Not AVAILABLE; // Retuern Not Available.

3

(c) Combination of Collision Detection Algorithm
Fig. 5. Combination of Collision Detection
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(a) Pushup — Up

Motion SilhouetteMotion(input Training, input silhouette)
{ [/ Wotifying the kind of motion.
RECT s_rect = silhouette.Rect; // Bounding Rect
POINT COM = silhouette.CenterOfMass; // Center Of Mass
switch (Training.name)
{
case Pushlp:
if (IsChanged(s rect.width))
Not_AVATLABLE; // Detecting cheat.
Training.Previous = Training.Current;
if (IsDecrease(s_rect.height)) // Detecting Down Motion
Training.Current = PUSHUP_DOWN;
if (IsIncrease(s_rect.height)) // Detecting Up Motion
Training.Current = PUSHUP_UP;
g.Previous == PUSHUP_DOWN &&
PUSHUP_UP)
// Counting up
return Training.Current;

(b) Pushup — Down

return

Training.Current ==
Training.Count++;

case Cruch: // Other Motion Analysis

3

(C) Silhouette Based Motion Analysis Algorithm
Fig. 6. Motion Analysis of PushUp
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Fig. 7. Improvement of Motion Analysis
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[Il. Design of Sensory Serious Game
Based on Motion Analysis.

1. Sensory Serious Game Design
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Fig. 12. Fitness Game and Game Playing

3. Ranking & User Management System
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4. SNS Linkage
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Fig. 14. SNS Linkage

5.Sensibility Quality Test
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Fig. 15. Sensibility
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Fig. 16. Strong Points of “ChoDeungGangHo”

[V. Conclusion
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