NAULWFUNINAYNUFIUNITAAAIUYINNI Y 8

Healthcare Gaming based on Human Pose Tracking

WYsUY auUessal

Thanin Limpiyawan

UYLRAUNE UIaAS

Chalermpol Nualsri

WEBAYIA LWsUYLAYTA

Apichat Peamchookeat

TassnuidudiunisvasnisAnenundngnsinerdmansdndia
NMAIVIINYINTABUNAADT AMLINYIANEAS

UNIINYIAYATUASUNTILSA UNISANET W.A. 2563



o
J &

ANZAINYIAIENT UNIINYIAYASUATUNTI LI

YaravalAsaey NAULNBFUNIWAIINUFIUNTAAAINYITNIINY BE

Healthcare Gaming based on Human Pose Tracking

2

S18FUAN UNYTHU auvens5eu 60102010335
PIYRAUND  WIAFS 60102010561
Wgeima  WINYAgsh 60102010586

Ueyeyn Ieranstudin (m.u.)

AAIYN ANYINTABUNIADST

e = = g
aﬂﬁlﬁﬁﬂwﬂiﬂwﬂiﬂix‘lx‘ﬂu D.79.97¢ da3

(9.95.35% @d9)

912159NUT N LATINU



(%4 1
Unanea
noUsvasdiieimusruvdmiusanidinemienisiduionuaynauiy lng
szuviiimwTulnidasihviimiwesnisimenmiidaunld weidusuwuuvesinduiiogluniseen
ey seuuiimuntulivdnnisvenisnsiaaeulasaiansegnueddiau (Skeleton tracking) 910

N15UINAeEINLANTYI1 Intel Realsense Ju D435 11ldnsradunmilanuaiuisaluinszuenig

sgvingeanidenenumunisveinasdldegaududn aimadnsnlaluauaulunaauiiidnass

[y 4 =

Tnsszuuiiiautuiagyhnmstinusdnuasvesnmsiiazsuudlumsoonfidane dedadnvahanay 7
fveulvnvesnsviaziuuey 4 JULUY Ao flodhe fevan derendrs wazderonian Welinsindeud
voslnmamufifiivouiumvesiviaziuuiidvue szuvavinsuansdydnual 2 sUuUU Ae Hit wio
Perfect ol lunsdmummazuuuiiazld udaminnisivimsnenmluudazass udtminiau
Tudnualililinsauvimessuuazlinansdydnuallan aavhedloasunaiidmunlilunisesniids
MesTUvazlansHaazUressvaziuunzuuy Woldlumsnszdugeend dsneliiinudesnisfiay

yMazwuulrlauindusely ndsanilavinnisneaseduenatadas denuianalalunisiaunulusseu

WINNann 54.2% uazlieunseaulesinaeniaenigluseduinnigan 33.3%



Abstract

This research was proposed to develop a new exercise system for funny dancing. The
proposed system will adopt the posture of physical therapy to be a form of choreography in the
exercise. The developed system uses the principle of skeleton tracking by using a 3D camera
named the Intel Realsense model D435 that precisely measures the distance between the
exerciser and camera position. This result controls a simulated 3D model in the exercise system.
In addition, this system defines the nature of the scoring in the exercise by using a circle symbol
that consists of four scoring areas: left hand, right hand, left elbow, and right elbow. The system
will display two types of symbols, Hit or Perfect, to be used in calculating the exercise scores in
each physical posture. However, the exerciser hits a missing symbol that the system will not show
any symbol. Finally, the finish time of exercise will display a summary score for stimulating the
exercise that needs more score. After done experiments with volunteer, the highest level of the

satisfaction is 54.2% and the highest level of stimulating the exercise is 33.3%
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2.2 NM5BUMBNaa9 (Camera Connection)

2.2.1 Intel® Realsense™ Depth Camera D435
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90 mm x 25 mm x 25 mm

NMUsEnaudl 4 Intel Realsense D435
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RGB Module #l#lun1sns19dud danmdseznaud 5 [4]



Right Imager IR Projector Left Imager RGB Module
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2.3.1 Blender
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2.6.1 Psychomotor Game Learning Using Skeletal Tracking Method With Leap
Motion Technology [10]
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2.6.2 Realtime Multi-Person 2D Pose Estimation using Part Affinity Fields [11]
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2.6.3 Kinect Augmented Reality Gear Game Design [12]

[y

a dgj
J1U398UY

°

NAUDLNYINUNITHAILLNUNIINGAERSwazwmAlulad s utnSsutuUs s e
MITUAILMLIYBINTEANULLEMY kinect sensor LT1a1NsavenMITAdaulmTausiavyAnald

Usenaunuyinme nsenunisiaasulmvesiianarnisesnkuuanIun1saineluny

IS ¥ LY A o Qll

naUsrasAndeiulusianvesnguideAeiunuilyd natural user interface 3an13fiu

o

Y a dy
UVan : NUIYU

=~ A
LANLLASHLLUA Lﬂlﬁ/]u’]ﬂus[,"\]

o

Yy o a =P v A A A o a | oY A
UALe® : IUIIYU ﬂqﬂfﬂ'ﬁ’]u LATRNUBDNANININ I‘inﬂsﬂaﬂﬁqﬂﬂﬁﬂﬁ ey WA track ﬁ’JUVﬂfU AD UDEDY

YUY

2.6.4 Enhanced Computer Vision with Microsoft Kinect Sensor: A Review [13]
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2.6.5 Monitoring the human posture in industrial environment: a feasibility study
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CameraPreCulling.cs
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using System.Collections;
using System.Collections.Generic;

using UnityEngine;

public class CameraPreCulling : MonoBehaviour

{

Camera cam;

void Start()
{

cam = GetComponent<Camera>();

void OnPreCull()

{
cam.ResetWorldToCameraMatrix();
cam.ResetProjectionMatrix();

cam.projectionMatrix = cam.projectionMatrix * Matrixdx4.Scale(new Vector3(-1, 1, 1));

// Set it to true so we can watch the flipped Objects
void OnPreRender()
{

GL.invertCulling = true;

// Set it to false again because we dont want to affect all other cammeras.
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void OnPostRender()

{
GL.invertCulling = false;

MenuScript.cs

using System.Collections;
using System.Collections.Generic;
using UnityEngine;

using UnityEngine.SceneManagement;

public class MenuScript : MonoBehaviour

{

public void LoadScene(string scenename)

{

SceneManager.LoadScene(scenename);

public void ExitGame() {
Application.Quit();

}

beatscroller.cs

using System.Collections;
using System.Collections.Generic;

using UnityEngine;

public class beatscroller : MonoBehaviour




43

{
public float beatTempo;
public bool hasStarted;
// Start is called before the first frame update
void Start()
{
beatTempo = beatTempo / 60f;
}
// Update is called once per frame
void Update()
{
if (IhasStarted)
{
// if (Input.anyKeyDown)
/7 {
//  hasStarted = true;
//'}
}
else
{
transform.position -= new Vector3(0f, 0f beatTempo * Time.deltaTime );
}
}
}

beatscrollerLeft.cs

using System.Collections;

using System.Collections.Generic;
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using UnityEngine;

public class beatscrollerLeft : MonoBehaviour
{

public float beatTempo;

public bool hasStarted;

// Start is called before the first frame update
void Start()

{
beatTempo = beatTempo / 60f;

// Update is called once per frame
void Update()
{
if (hasStarted)
{
// if (Input.anyKeyDown)
/7 {
//  hasStarted = true;
//'}

else

transform.position += new Vector3(beatTempo * Time.deltaTime, 0f,0f );
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using System.Collections;
using System.Collections.Generic;

using UnityEngine;

public class beatscrollerRight : MonoBehaviour
{

public float beatTempo;

public bool hasStarted;

// Start is called before the first frame update
void Start()
{

beatTempo = beatTempo / 60f;

// Update is called once per frame
void Update()
{
if (thasStarted)
{
// if (Input.anyKeyDown)
/7 {
//  hasStarted = true;
/7'}
}
else

{

transform.position -= new Vector3(beatTempo * Time.deltaTime, 0f,0f );
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}

RiggedAvatar.cs

using UnityEngine;

using System.Collections.Generic;

public class RiggedAvatar : MonoBehaviour
{
[Header("Rigged model")]
[SerializeField]
ModeUoint[] modelJoints;
[SerializeField]
nuitrack JointType rootJoint = nuitrack.JointType.Torso;
/// <summary> Model bones </summary>
Dictionary<nuitrack.JointType, Modeloint> jointsRigged = new

Dictionary<nuitrack.JointType, ModeUoint>();

void Start()
{
for (int i = 0; i < modeUoints.Length; i++)
{
modelJoints[i].baseRotOffset = modeloints[il.bone.rotation;

jointsRigged.Add(modelointslil. jointType. TryGetMirrored(), modelointsli]);

void Update()
{
if (CurrentUserTracker.CurrentSkeleton != null)

ProcessSkeleton(CurrentUserTracker.CurrentSkeleton);
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void ProcessSkeleton(nuitrack.Skeleton skeleton)

{

//Calculate the model position: take the root position and invert movement along the

Z axis

Vector3 rootPos = Quaternion.Euler(0f, 180f, 0f) * (0.01f *
skeleton.GetJoint(rootJoint). ToVector3());

transform.position = rootPos;

foreach (var riggedJoint in jointsRigged)
{
//Get joint from the Nuitrack

nuitrack.Joint joint = skeleton.GetJoint(riggedJoint.Key);

ModelUoint modeloint = riggedJoint.Value;

//Calculate the model bone rotation: take the mirrored joint orientation, add a basic
rotation of the model bone, invert movement along the Z axis

Quaternion jointOrient = Quaternion.Inverse(CalibrationIinfo.SensorOrientation) *

(joint.ToQuaternionMirrored()) * modeloint.baseRotOffset;

modelJoint.bone.rotation = jointOrient;

}

NoteObject.cs

using System.Collections;
using System.Collections.Generic;

using System.lO;
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using UnityEngine;

public class NoteObject : MonoBehaviour

{

public bool canBeHit;
public GameObject hitEffect, soodEffect, perfectEffect, missEffect;

// Start is called before the first frame update
void Start()
{

// Update is called once per frame
void Update()
{
if (canBeHit)
{
gameObject.SetActive(false),

GameManager.instance.NoteHit();

//after this is me mario mother fucker

private void OnTriggerEnter(Collider other)

{
if (other.tag == "Activator")
{
canBeHit = true;
}

else if(other.tag == "Hit")
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Debug.Log("Hit");
GameManager.instance.NormalHit();
Instantiate(hitEffect, transform.position, hitEffect.transform.rotation);
gameObject.SetActive(false);
}
else if(other.tag == "Good")
{
Debug.Log("Good");
GameManager.instance.GoodHit();
Instantiate(goodEffect, transform.position, goodEffect.transform.rotation);
gameObject.SetActive(false);
}
else if(other.tag == "Perfect")
{
Debug.Log("Perfect”);
GameManager.instance.PerfectHit();
Instantiate(perfectEffect, transform.position, perfectEffect.transform.rotation);
gameObject.SetActive(false);
}
else if(other.tag == "Missed")
{
canBeHit = false;
Debug.Log("Missed");
GameManager.instance.NoteMissed();
Instantiate(missEffect, transform.position, missEffect.transform.rotation);

gameObject.SetActive(false);
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using System.Collections;

using System.Collections.Generic;

using System.Globalization;

using UnityEngine;

using UnityEngine.Ul;

public class GameManager : MonoBehaviour

{

public bool isStartPlaying;
public AudioSource theMusic;
public beatscroller theBS;

public static GameManager instance;

public int currentScore;
public int scorePerNote = 100;
public int scorePerGoodNote = 125;

public int scorePerPerfectNote = 150

public int currentMultiplier;
public int multiplierTracker;

public int[] multiplierThresholds;

public Text scoreText;

public Text multiText;

public float totalNotes;
public float normalHits;
public float goodHits;

public float perfectHits;
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public float missedHits;

public GameObject resultsScreen;
public Text percentHitText, normalsText, coodText, perfectText, missesText, rankText,

finalScoreText;

//Start is called before the first frame update
void Start()
{
instance = this;
scoreText.text = "Score: 0";
currentMultiplier = 1;

totalNotes = FindObjectsOfType<NoteObject>().Length;

// Update is called once per frame

void Update()

{

if (lisStartPlaying)

{
isStartPlaying = true;
theBS.hasStarted = true;
theMusic.Play();

}

else

{

if(ltheMusic.isPlaying && resultsScreen.activelnHierarchy)

{

resultsScreen.SetActive(true);

n

normalsText.text = "™ + normalHits;
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goodText.text = goodHits.ToString();
perfectText.text = perfectHits. ToString();

missesText.text = " + missedHits;
float totalHit = normalHits + goodHits + perfectHits;
float percentHit = (totalHit / totalNotes) * 100f;
percentHitText.text = percentHit.ToString("F1") + "%";
string rankVal = "F"
if (percentHit > 50)
{
rankVal = "D";
if (percentHit > 60)
{
rankVal = "C";
if (percentHit > 70)
{
rankVal = "B";
if (percentHit > 80)
{
rankVal = "A";
if (percentHit > 90)
{
rankVal = "S";

rankText.text = rankVal;




finalScoreText.text = currentScore.ToString();

public void NoteHit()
{
Debug.Log("Hit On Time");
if (currentMultiplier - 1 < multiplierThresholds.Length)
{
multiplierTracker++;
if (multiplierThresholds[currentMultiplier - 1] <= multiplierTracker)
{
multiplierTracker = 0;

currentMultiplier++;

multiText.text = "Multipiler: X" + currentMultiplier;
currentScore += scorePerNote * currentMultiplier;

scoreText.text = "Score: " + currentScore;

public void NormalHit()

{
currentScore += scorePerNote * currentMultiplier;
NoteHit();

normalHits++;
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public void GoodHit()

{
currentScore += scorePerGoodNote * currentMultiplier;
NoteHit();

goodHits++;

public void PerfectHit()

{
currentScore += scorePerPerfectNote * currentMultiplier;
NoteHit();

perfectHits++;

public void NoteMissed()
{
Debug.Log("Missed Note");
currentMultiplier = 1;
multiplierTracker = 0;
multiText.text = "Multipiler: x" + currentMultiplier;

missedHits++;

}

GameManagerScene3.cs

using System.Collections;

using System.Collections.Generic;
using System.Globalization;

using UnityEngine;

using UnityEngine.Ul;
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public class GameManagerScene3 : MonoBehaviour

{

public int totalScore = 1;

public bool isStartPlaying;
public AudioSource theMusic;

public static GameManagerScene3 instance;

public int currentScore;

public int scorePerNote = 1;

public Text scoreText;

public float totalNotes;

public float normalHits;

//Start is called before the first frame update
void Start()
{

instance = this;

scoreText.text = "Score: 0"

totalNotes = FindObjectsOfType<NoteObject>().Length;

// Update is called once per frame
void Update()
{

if (lisStartPlaying)

{
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isStartPlaying = true;
theMusic.Play();

public void NoteHit()
{

currentScore += scorePerNote /* * currentMultiplier*/;

scoreText.text = "Score: " + currentScore ;

public void NormalHit()
{
NoteHit();

normalHits++;

Set.cs

using System.Collections;
using System.Collections.Generic;

using UnityEngine;

public class Set : MonoBehaviour
{
public bool canBeHit;
public bool isPerfect;
public GameObject hitEffect, perfectEffect;
public AudioSource hits;




57

// Start is called before the first frame update
void Start()
{

// Update is called once per frame
void Update()
{
if (canBeHit)
{
gameObject.SetActive(false);

//GameManagerScene3.instance NoteHit();

}
private void OnTriggerEnter(Collider other)
{
if (@ameObject.tag == "LHN" && other.tag == "LH")
{
canBeHit = true;
Debug.Log("Hit");
// GameManagerScene3.instance.NormalHit();
if(isPerfect)
{
isPerfect = false;
Instantiate(perfectEffect, transform.position, hitEffect.transform.rotation);
}
else

{
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}

Instantiate(hitEffect, transform.position, hitEffect.transform.rotation);

gameObject.SetActive(false),
hits.Play();

else if (cameObject.tag == "RHN" && other.tag == "RH" )

{

}

canBeHit = true;
Debug.Log("Hit");
// GameManagerScene3.instance.NormalHit();
if(isPerfect)
{
isPerfect = false;
Instantiate(perfectEffect, transform.position, hitEffect.transform.rotation);
}
else
{
Instantiate(hitEffect, transform.position, hitEffect.transform.rotation);
}
gameObject.SetActive(false);
hits.Play();

else if (cameObject.tag == "REN" && other.tag == "RE" )

{

canBeHit = true;

Debug.Log("Hit");
//GameManagerScene3.instance.NormalHit();
if(isPerfect)

{
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}

isPerfect = false;
Instantiate(perfectEffect, transform.position, hitEffect.transform.rotation);
}
else
{
Instantiate(hitEffect, transform.position, hitEffect.transform.rotation);
}
gameObject.SetActive(false);
hits.Play();

else if (cameObject.tag == "LEN" && other.tag == "LE" )

{

canBeHit = true;
Debug.Log("Hit");
// GameManagerScene3.instance.NormalHit();
if(isPerfect)
{
isPerfect = false;
Instantiate(perfectEffect, transform.position, hitEffect.transform.rotation);
}
else
{
Instantiate(hitEffect, transform.position, hitEffect.transform.rotation);
}
gameObject.SetActive(false);
hits.Play();




Order.cs
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using System.Collections;
using System.Collections.Generic;

using UnityEngine;

public class Order : MonoBehaviour

{
public Set setl, set2, set3, setd, set5 ;
public int poseTracking;

public int number = 1, loop, checkloop;

// Start is called before the first frame update
void Start()
{

// Update is called once per frame

void Update()

{
if(number == 1)
{
if(poseTracking == 1)
{
if (set1.canBeHit)
{

Second();
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if (set2.canBeHit)
{

set2.canBeHit= false;

GameManagerScene3.instance.NormalHit();

if(checkloop == loop)
{

poseTracking = 2;
}
else
{

checkloop++;

First();

}
lelse if(number == 2)
{
if(poseTracking == 1)
{
if (setl.canBeHit)
{
Second();
}
if (set2.canBeHit)
{
Third();
}
if (set3.canBeHit)
{
Forth();
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}
if (setd.canBeHit)
{
Fifhth();
}
if(set5.canBeHit)
{
set5.canBeHit= false;
GameManagerScene3.instance.NormalHit();
if(checkloop == loop)
{
poseTracking = 2;
}
else
{
checkloop++;

First();

public void First()
{

poseTracking = 1;

set1.gameObject.SetActive(true);

public void Second()
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if(number == 1)

{
set2.gameObject.SetActive(true);
set2.isPerfect = true;
setl.canBeHit = false;
Debug.Log("set 1),

}

if(number == 2)

{
set2.gameObject.SetActive(true);
setl.canBeHit = false;

Debug.Log("set 2");

public void Third()
{
if(number == 2)
{
set3.gameObject.SetActive(true);
set3.isPerfect = false;

set2.canBeHit = false;

public void Forth()
{
iftlnumber == 2)

{




setd.cameObject.SetActive(true);

set3.canBeHit = false;

public void Fifhth()

{
if(number == 2)
{
set5.gameObject. SetActive(true);
setb.isPerfect = true;
setd.canBeHit = false;
}
}

OrderPose.cs

using System.Collections;

using System.Collections.Generic;
using UnityEngine;

using UnityEngine.Ul;

using System.lO;

public class OrderPose : MonoBehaviour
{
public Order childs; //store Order
public GameObject Mother; //Store OrderPose
public GameObject Father; //Store videoPlaylist
public GameManagerScene3 total; //for get and set score in GameManagerScene3

public GameObject video; // Store video
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public GameObject resultsScreen; //Store Canvas resultscreen
public int count= 0;

public Text score;

public string inp_n;

public string directory;

public int numlines = 6;

public int rotate = 0;

// Start is called before the first frame update
void Start()
{

directory = Application.dataPath + "//reads.txt";
//write new file "reads" if file doesn't exist
if(IFile.Exists(directory)){

StreamWriter sw = new StreamWriter(directory);

Debug.Log(sw);

for(int i = 1 ;i <= numlines;i++){

sw.WriteLine("pose"+ i +" loop=3")
}

sw.Close();

}
Debug.Log(directory);

readTextFile(directory);
//\oop every child in Mother(OrderPose) Hierarchy
foreach(Transform child in Mother.transform )

{
Order Tchild = child.GetComponent(typeof(Order)) as Order;
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count = count + Tchild.loop;
}
total.totalScore= count;
//show Debug
Debug.Log(count);
rotation();
childs.First();
videoP();

video.SetActive(true);

// Update is called once per frame
void Update()
{
if(childs.poseTracking == 2)
childs.poseTracking = 3;
video.SetActive(false);
rotate ++;
rotation();
videoP();
video.SetActive(true);
childs.First();
//show Debug
Debug.Log("Hello " + childs);
if(rotate == 6)
{
video.SetActive(false);
score.text = total.currentScore.ToString() + " / " + total.totalScore;

resultsScreen.SetActive(true);




}
//change child(Order) to next child in hierarchy
public void rotation(){
if(rotate <= 5)
Transform child = Mother.transform.GetChild(rotate);

childs = child.GetComponent(typeof(Order)) as Order;
//show Debug

Debug.Log("rotation time" + rotate);

}
//change video(GameObject) to next child in hierarchy
public void videoP(){
if(rotate <= 5\
Transform child = Father.transform.GetChild(rotate);
video = child.gameObject;
//show Debug

Debug.Log("video time" + rotate);

//read text file "reads"
void readTextFile(string file_path)
{
StreamReader inp_stm = new StreamReader(file_path);
iflinp_stm.EndOfStream)
{
foreach(Transform child in this.transform )

{

Order Tchild = child.GetComponent(typeof(Order)) as Order;
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inp_n = inp_stm.ReadLine(); /814 1 U3311A

Tchild.loop = int.Parse(inp_In.Substring(inp_n.Length - 1))

}
}
inp_stm.Close();
}
}
UlTimer.cs

using System.Collections;

using System.Collections.Generic;
using UnityEngine;

using UnityEngine.Ul;

public class UlTimer : MonoBehaviour
{
public Text TimerText;

public bool playing;

private float Timer;

public GameObject resultsScreen;
public GameManagerScene3 inputScore;

public Text score ;

void Update () {

if(playing == true){

Timer += Time.deltaTime;

//Debug.Log(Timer);
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int minutes = Mathf.FloorTolnt(Timer / 60F);
int seconds = Mathf.FloorTolnt(Timer % 60F);
int milliseconds = Mathf.FloorTolnt((Timer * 100F) % 100F);

TimerText.text = minutes.ToString ("00") + "" + seconds.ToString ("00") + "" +
milliseconds.ToString("00");

}

if(Timer > 170.0F && resultsScreen.activelnHierarchy )X

score.text = inputScore.currentScore. ToString() + "/ " + inputScore.totalScore;

resultsScreen.SetActive(true);

TimerText.cameObject.SetActive(false);
// Time.timeScale=0;
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