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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.
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(a) Distort by Noise (b) Exaggerated Motion

Fig. 2. Problems of Kinect Motion Processing

B =wdA 7dd gagsed o HAE 3 5E A
A Ql 7IIE AJell A Hefe B d=s 1l 5 3
o, A e SHoA w214 7]uke] ohd Bl AlYde]
FAA = AAnY R wAs 7Y Uk B9 A o
LEFE AEete] Az Feoloirt AR E 4 gl “HEaL
H717, e 2% A e HE@AAR] RS A el
ZHoloi7t 24 e @ = 9o, Al Al Agste] &8

Skl EAZE BAEkA] Stk

Selecting from
Predefined Animation

Good Animation

Motion
Recognition

Motion
Analysis

Context
Extraction

(a) Selecting from Predefined Animation by Input Context

Run-time Generating

Animation Noisy Animation

Motion
Recognition

(b) Generating Runtime Animation from Kinect Input

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.
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Fig. 12. Fitness Game and Game Playing

3. Ranking & User Management System
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Fig. 13. User Management System

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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Serious Game to Make User Exercise Continuously.

Excellent Animation Quality over Other Motion Based Game.

Supporting Continuous Playing Motivation by SNS

Supperting User Management System

Fig. 16. Strong Points of “ChoDeungGangHo”

[V. Conclusion
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