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1 Introduction 

1.1 Product Overview 

1.2 Definitions, Acronyms, Abbreviations 

1.3 References 

1.4 Document Overview 

 

http://www.microsoft.com/en-us/kinectforwindows/develop/resources.aspx
http://unity3d.com/company/support/documentation/
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1.5 Team Contact Information 

mailto:ckrintz@gmail.com
mailto:stratos.dimopoulos@gmail.com
mailto:victor.luo@jpl.nasa.gov
mailto:jerry.boyang.peng@gmail.com
mailto:sea@seapong.com
mailto:scarlett.alex@gmail.com
mailto:ajnarsi01@gmail.com
mailto:kdsheridan37@gmail.com
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2 Design Overview 

2.1 Introduction 

2.2 Hardware Diagram 

 

http://en.wikipedia.org/wiki/Object-oriented_programming
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2.3 Implementation Strategy 
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2.4 Data Flow Diagram 

2.5 Global Class Diagram (UML) 
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2.6 Application Execution State Diagram 
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3 Design Specification 

3.1 Kinect SDK Core Code 

3.1.1 Overview 

3.1.2 Local Class Diagram (UML) 
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3.1.3 Class Data and Method Descriptions 

3.1.3.1 StartClass 

StartClass

3.1.3.1.1 Class Properties 

3.1.3.1.2 Private Member Variables 

private static StartClass mainClassPrivateInstance 

StartClass 

3.1.3.1.3 Private Member Methods 

private StartClass() 

3.1.3.1.4 Public Member Methods 

public static StartClass mainClass() 

 

3.1.3.2 KinectAll 

KinectAll 

KinectSingle

3.1.3.2.1 Class Properties 

3.1.3.2.2 Private Member Variables 

private static KinectAll kinectAllPrivateInstance 

KinectAll

private List<KinectSingle> kinectsList 

3.1.3.2.3 Private Member Methods 

private KinectAll() 

KinectAll KinectAll

private bool AddKinect(KinectSensor k) 

KinectSensor k List<KinectSingle> kinectsList KinectSensor k 

Parameters 

KinectSensor k List<KinectSingle> kinectsList

Returns 
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Boolean (True/False) KinectSensor k

List<KinectSingle> kinectsList KinectSensor k

List<KinectSingle> kinectsList  

private KinectSingle FindKinect(KinectSensor k) 

KinectSensor k List<KinectSingle> kinectsList

Parameters 

KinectSensor k List<KinectSingle>

Returns 

Boolean (True/False) KinectSensor k

List<KinectSingle> kinectsList KinectSensor k

List<KinectSingle> kinectsList

3.1.3.2.4 Public Member Methods 

public void StartAllKinects() 

public void CalibrateAll() 

public void StartUnifiedDataStreamAll() 

3.1.3.3 KinectSingle 

3.1.3.3.1 Class Properties 

3.1.3.3.2 Private Member Variables 

private Object dataCopyLock 

lock{}

private double distance 

private double distanceStatic 

private double height 

private double heightStatic 

private double theta 

private double thetaStatic 
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private Skeleton[] skeletonData 

Skeleton KinectSensor Skeleton

private int skeletonId 

private bool calibrationCheck 

private int stabilityDistanceCount 

private int stabilityThetaCount 

private int stabilityHeightCount 

private double stabilityTheta 

private double stabilityDistance 

private double stabilityHeight 

readonly private double STABILITY_LEVEL 

STABILITY_LEVEL

readonly private double DISTANCE_BUFFER 

readonly private double HEIGHT_BUFFER 

readonly private double ANGLE_BUFFER 

private FaceTracker faceTracker 

Track()

private FaceTrackFrame faceTrackFrame 

public bool TrackSuccessful()

private bool faceDetected 

KinectSensor

private byte[] colorPixels 

KinectSensor

private short[] depthPixels 
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KinectSensor

private Skeleton skeletonOfInterest 

Track()

faceTracker

3.1.3.3.3 Private Member Methods 

private void Initialize() 

stableCheck

calibrationCheck false

private bool PositionStable() 

private void kinect_Calibrate(object sender, SkeletonFrameReadyEventArgs e) 

private void kinect_AllFramesReady(object sender, AllFramesReadyEventArgs 
allFramesReadyEventArgs) 

3.1.3.3.4 Public Member Methods 

public KinectSingle() 

List<KinectSingle> kinectsList Initialize()

public bool enableKinectSensors() 

Returns 

public bool StartAllDataStreams() 

kinect_AllFramesReady AllFramesReadyEventArgs skeletonData

colorPixels depthPixels

Returns 

public bool CalibrateKinect() 

kinect_Calibrate 

PositionStable()

Returns: 
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3.1.3.4 Calculation 

3.1.3.4.1 Class Properties 

3.1.3.4.2 Public Methods 

static public double findDistance(double c, double d) 

Parameters 

double c

double d

Returns 

static public double findUserTheta(double c, double d, double e, double f)

Parameters 
double c 
double d 
double e 
double f 

Returns 

static public double degrees2Radians(double degrees) 

static public double radians2Degrees(double radians) 

3.1.3.5 Message 

3.1.3.5.1 Class Properties 

3.1.3.5.2 Public Methods 

static void Error(String msg) 

String msg

“ERROR:”

static void Warning(String msg) 

 String msg

“WARNING:”

static void Info(String msg) 

String msg
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3.1.3.6 KinectComm 

3.1.3.6.1 Overview 

3.1.3.6.2 Network Time Sequence Diagram 

3.1.3.6.3 Public Member Methods 

public bool StartServer() 

Return:  
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public bool EstablishConnection(int IP, int port) 

Parameters: 

Returns:  

public void SendData(string data) 

Parameters: 

public bool StopDataStream() 

Returns: 

3.1.3.7 DebugWindow 

3.2 Unity Front End Code 

3.2.1 Overview 
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3.2.2 Local Class Diagram (UML) 

3.2.3 Local Class Activity Diagram 
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3.2.4 Class Data and Method Descriptions 

3.2.4.1 UnityClient Script (Main() Class) 

public Camera[] CameraList = NULL; 
public Queue<string> data = new Queue<string>(); 
public Camera CameraSingle; 
public int controlSockFD, dataSockFD; 
public int x, y, z, theta; //user location coordinates and angle 
public int numKinects; 
 
public struct SceneLocation 
 //variables to store location of Scene in Unity 
 
public void Awake() 
 Calls Broadcast() 
 Call ConnectControl() 
 Spin off new thread ReadControl() to handle TCP Control Stream 
 Call ConnectData() 
Spin off new thread ReadData() to handle UDP Data Stream 
 When function is completed, Start() is automatically called 
private void Broadcast() 
 Broadcasts IP address for Kinect Server to find 
private int ConnectControl() 
 Wait for TCP connection initiation packet 
 Receive packet 
 Sends ACK 
Wait for Control info 
 Receive Number of Kinects, User Position, and Scene Location (Default if first time) 
 Updates Global Variables 
 Sends ACK 
 return controlSockFD 
private void ReadControl(int controlSockFD) 
 Constantly receiving control messages over TCP 
 If scene location moved 
  Update SceneLocation Struct variables 
  send SceneLocation Struct variables to Kinect Server 
 If Control message received 
  Call Clear() 
private int ConnectData() 
 Wait for UDP connection initiation packet 
 Receive packet 
 Sends ACK (Connection established) 
 Waiting for User Input Data 
 return dataSockFD 
private void ReadData(int dataSockFD) 
 Constantly receiving data over UDP 
Constantly storing packet info in the data queue 
public void Start() 
 CameraSingle = Camera.Main 
 If number of Kinects > 1 
Calls CreateCameras() 
private void CreateCameras() 
 For each additional KinectSingle in KinectAll.kinectList 
Create new Camera object in Unity3D scene 
Adds Camera object to CameraList 
Set initial user position 
Set scene location (Default if first time) 
public void FixedUpdate() //automatically called 30 times per second 
 Calls ParseData() 
 Calls SetCam(int n) 
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private void ParseData() 
 Reads data from the data queue 
 Parses the data so that it can be used in SetCam() 
private void SetCam(int n) 
 Sets Camera n’s position in the scene based on the x,y,z,theta values from ParseData() 
private void Clear() 
 Destroy all Camera Objects except CameraSingle 
 Clear CameraList 
 Clear the data queue 

3.3 Front End User Interface 

3.3.1 Overview 

3.3.2 Mock Up Diagrams 
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4 Conclusion 
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Appendix A. Glossary 
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Appendix B. Index 


