AANUIN U

TUsNIUUTTHIANANIN






TUsunsuUszuananIn
// lan3iiugiu
using System;
using System.Collections.Generic;
using System.ComponentModel;
using System.Datg;
using System.Drawing;
using System.Ling;
using System.Text;
using System.Windows.Forms;
using Microsoft.Kinect;  // laui3dmsundes Kinect
using System.Drawing.Imaging;
using System.Runtime.InteropServices;
using System.Threading;
/7 lau3dmsunisUsananunIn
using Emgu.CV;
using Emegu.CV.CvEnum;
using Emegu.CV.Structure;
using Emegu.Util;
/7 lauddmsudumeside
using System.Net;
using System.Net.Sockets;
namespace WindowsFormsApplication5
{
public partial class Form1 : Form
{
Point[] position = new Point[3];  // MudaldAusunuslunisida
Point[] area = new Point(3]; // Idfiuanunisvesnsindeud
public Form1()
{

InitializeComponent();
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// MSMIFUNUIIBITNE

_Tool.H = new Point(20, 35); Tool.S = new Point(140, 255); Tool.V = new
Point(130, 255); Tool.invert = false;

_objectA.H = new Point(40, 53); objectA.S = new Point(140, 230); objectA.V
= new Point(160, 235);, objectA.invert = false;

_objectB.H = new Point(0, 155); objectB.S = new Point(180, 255); objectB.V
= new Point(120, 200); objectB.invert = true;

}

private void Form1 Load(object sender, EventArgs e)
{
// A1 IP mauﬂ%mamﬂama%
textBoxIP.Text = GetIP();
//mlasiesueinass Kinect Sensor
foreach (var potentialSensor in KinectSensor.KinectSensors)
{
if (potentialSensor.Status == KinectStatus.Connected)
{
this.sensor = potentialSensor;

break;

}

if (null = this.sensor)  // LaLAYINA1SHIAN

{

// AAANELATYAIUALLDYAVDINTN

this.sensor.ColorStream.Enable(ColorimageFormat.YuvResolution640x480Fps15);
// Soiuitdmsufiufinanin
this.colorPixels = new
byte[this.sensor.ColorStream.FramePixelDatalLength];

// adramgnsadlunissuninlng



this.sensor.ColorFrameReady += new
EventHandler<ColorlmageFrameReadyEventArgs>(sensor_ColorFrameReady);
// Eudunm
try
{
imageBox1.Image = ImagefFrame;
this.sensor.Start();
}
catch (System.lO.|IOException)
{

this.sensor = null;

}
if (null == this.sensor)  //aldanusasunnle
{
if (MessageBox.Show("Can't Connect Kinect XBOX360", "ERROR!",
MessageBoxButtons.OK, MessageBoxIcon.Stop) ==
System.Windows.Forms.DialogResult.OK)
{
this.Close();

}

private void Form1 FormClosing(object sender, FormClosingEventAres e)

{

if (null I= this.sensor & this.sensor.IsRunning) // Aaueanaintusunsulinie

N157N9UB9NABY Kinect Sensor

{
this.sensor.Stop();
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#region Image Processing
// faudaiildlunsuseanananin
private KinectSensor sensor;
private byte[] colorPixels;
Image<Ber, Byte> ImageFrame = new Image<Bgr, Byte>(640, 480);
private DepthimagePixel[] depthPixels;
struct hsvmaxmin  // yadeyavesnmitiuan
{

public Point H;

public Point S;

public Point V;

public bool invert;
}
hsvmaxmin _Tool = new hsvmaxmin();
hsvmaxmin _objectA = new hsvmaxmin();
hsvmaxmin _objectB = new hsvmaxmin();
byte[] colorData = null;
Bitmap kinectVideoBitmap = null;
IntPtr colorPtr;
// Biuanmssunwlmaiigun

void sensor_ColorFrameReady(object sender, ColorimageFrameReadyEventArgs

// ymsiTemadeyaiiiuin
using (ColorimageFrame colorFrame = e.OpenColorimageFrame())
{
if (colorFrame == null) return; /7 dlsdiideyalivinniseenaingy
if (colorData == null) //fuuswunavesdulaiiarliiunim
colorData = new byte[colorFrame.PixelDatalLength];

colorFrame.CopyPixelDataTo(colorData); J/msieudiinea
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Marshal.FreeHGlobal(colorPtr);
colorPtr = Marshal.AllocHGlobal(colorData.Length);
Marshal.Copy(colorData, 0, colorPtr, colorData.Length);
kinectVideoBitmap = new Bitmap(

colorFrame.Width,

colorFrame.Height,

colorFrame.Width * colorFrame.BytesPerPixel,

PixelFormat.Format32bppRgb,

colorPtr);
//kinectVideoBitmap.RotateFlip(RotateFlipType.RotateNoneFlipX);
Image<Ber, byte> Frame = new Image<Ber,

byte>(kinectVideoBitmap).PyrDown();  //ulasninain bitmap ludulidninwes

emgu cv
ImageFrame = Frame.Flip(FLIP.HORIZONTAL); //ﬂﬁUﬂﬂWIuLLﬂuéxa
imageBox1.Image = ImageFrame; //EAINN
ImageProcessing);  //flaidulunnsuszuaana
}
}
private void ImageProcessing()
{

if (lcheckBox_All.Checked)

y/msUsvananuanwe S
Image<Gray, Byte> ImageFrameDetection = cvAndHsvimage(
ImagefFrame,
Convert.Tolnt32(numeric_HL.Value), Convert.Tolnt32(numeric_HH.Value),
Convert.Tolnt32(numeric_SL.Value), Convert.Tolnt32(numeric_SH.Value),
Convert.ToInt32(numeric_VL.Value), Convert.Tolnt32(numeric_VH.Value),
true, true, true, checkBox_IV.Checked);  //ilafdulunisuszanananin

imageBox2.Image = ImageFrameDetection; //MERININAUTELIaNE
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if (checkBox_VAr.Checked) RecDetection(ImageFrameDetection,
ImageFrame, trackBar_VAr.Value, new MCvScalar(0, 0, 255), 0); //uanInTouAIasY

}
else
V/malseananaiiaya
Image<Gray, Byte> ImageFrameDetection = cvAndHsvimage(
ImagefFrame,
Convert.ToInt32(_Tool.H.X), Convert.ToInt32(_Tool.H.Y),
Convert.ToInt32(_Tool.S.X), Convert.Tolnt32(_Tool.S.Y),
Convert.ToInt32(_Tool.V.X), Convert.Tolnt32(_Tool.V.Y),
true, true, true, Tool.invert);
if (checkBox_VAr.Checked) RecDetection(ImageFrameDetection,
ImageFrame, trackBar VAr.Value, new MCvScalar(0, 255, 255), 0);
Image<Gray, Byte> ImageFrameDetection1 = cvAndHsvimage(
ImagefFrame,
Convert.ToInt32(_objectA.H.X), Convert.ToInt32(_objectA.H.Y),
Convert.Tolnt32(_objectA.S.X), Convert.Tolnt32(_objectA.S.Y),
Convert.Tolnt32(_objectA.V.X), Convert.ToInt32(_objectA.V.Y),
true, true, true, objectA.invert),
if (checkBox_ VAr.Checked) RecDetection(ImageFrameDetection,
ImageFrame, trackBar VAr.Value, new MCvScalar(255, 0, 0), 1);
Image<Gray, Byte> ImageFrameDetection2 = cvAndHsvimage(
ImagefFrame,
Convert.ToInt32(_objectB.H.X), Convert.ToInt32(_objectB.H.Y),
Convert.Tolnt32(_objectB.S.X), Convert.Tolnt32(_objectB.S.Y),
Convert.Tolnt32(_objectB.V.X), Convert.ToInt32(_objectB.V.Y),
true, true, true, objectB.invert);
if (checkBox_ VAr.Checked) RecDetection(ImageFrameDetection2,

ImageFrame, trackBar_VAr.Value, new MCvScalar(0, 0, 255), 2);
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imageBox2.Image =
(ImageFrameDetection.Or(ImageFrameDetection1).Or(lmageFrameDetection2)),  //
thamiie 3 nman or Mudtellamdunmientu
}
}
private Image<Gray, Byte> cvAndHsvimage(lmage<Bgr, Byte> imgFame, int L1,
int H1, int L2, int H2, int L3, int H3, bool H, bool S, bool V, bool I) //
{
/ssnmasaulaildlunsuendvesnim
Image<Hsv, Byte> hsvimage = imgFame.Convert<Hsv, Byte>();
Image<Gray, Byte> Resultimage = new Image<Gray, Byte>(hsvimage.Width,
hsvimage.Height);
Image<Gray, Byte> ResultimageH = new Image<Gray, Byte>(hsvimage. Width,
hsvimage.Height);
Image<Gray, Byte> ResultimageS = new Image<Gray, Byte>(hsvimage.Width,
hsvimage.Height);
Image<Gray, Byte> ResultimageV = new Image<Gray, Byte>(hsvimage.Width,
hsvimage.Height);
Image<Gray, Byte> imgl = inRangelmage(hsvimage, L1, H1, 0);
Image<Gray, Byte> img2 = inRangelmage(hsvimage, L2, H2, 1);
Image<Gray, Byte> img3 = inRangelmage(hsvimage, L3, H3, 2);
Image<Gray, Byte> imgd = inRangelmage(hsvimage, 0, L1, 0);
Image<Gray, Byte> imgh = inRangelmage(hsvimage, H1, 180, 0);
#region checkBox Color Mode
if(H)  /Uszanananizd H
{
if (1)
{
Cvinvoke.cvOr(imgd, img5, imgd, System.IntPtr.Zero);

ResultimageH = img4,
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else { ResultlimageH = imgl; }
}
if (S) ResultimageS = img2;  //Uszunanalanizd S
if (V) ResultimageV = img3;  //Uszinanalanizad Vv

al

if (H&& IS && V) Resultlmage = ResultlmageH;  //Uszaianalanizd H
if (IH && S && IV) Resultimage = ResultimageS;  //Uszananalanizd S
if (IH && 1S && V) Resultimage = ResultimageV;  //Uszananalanizd V
if (H&&S &)  //Uszananalanizd HS
{
Cvinvoke.cvAnd(ResultimageH, ResultimageS, ResultimageH,
System.IntPtr.Zero);
Resultlimage = ResultimageH,;
}
if (H&&IS&&Y)  //Uszanawalangd HY
{
Cvinvoke.cvAnd(ResultimageH, ResultimageV, ResultimageH,
System.IntPtr.Zero);
Resultimage = ResultimageH,;
}
if (H&&S&&YV)  //Uszananalanizd sV
{
Cvinvoke.cvAnd(Resultimages, ResultimageV, Resultimages,
System.IntPtr.Zero);
Resultimage = ResultimageS;
}
if (H&& S && V) /Asvanananiyd HSV
{
Cvinvoke.cvAnd(ResultimageH, ResultimageS, ResultimageH,
System.IntPtr.Zero);
Cvinvoke.cvAnd(ResultimageH, ResultimageV, ResultimageH,

System.IntPtr.Zero);
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Resultimage = ResultimageH;
}
#endregion
Cvinvoke.cvErode(Resultimage, Resultimage, (IntPtr)null, 1);
return Resultimage;  //@3ANaU
}
private Image<Gray, Byte> inRangelmage(lmage<Hsv, Byte> hsvimage, int Lo, int
Hi, int con)
{
Image<Gray, Byte> Resultimage = new Image<Gray, Byte>(hsvimage.Width,
hsvimage.Height);  //a51adaudatiunin
Image<Gray, Byte> llowCh = new Image<Gray, Byte>(hsvimage.Width,
hsvimage.Height, new Gray(Lo)); //wlasnmitansh
Image<Gray, Byte> IHICh = new Image<Gray, Byte>(hsvimage.Width,
hsvimage.Height, new Gray(Hi)); //LL“LJamW‘ﬁﬁhqq
Cvinvoke.cvinRange(hsvimage[con], IlowCh, IHICh, Resultimage); // W10
Teglugasdiimue
return Resultimage; //d@3A1N&aU
}
private void RecDetection(Image<Gray, Byte> img, Image<Ber, Byte>
showRecOnImg, int areaV, MCvScalar drawcolors,int pos)
{
Image<Gray, Byte> imgForContour = new Image<Gray, byte>(img.Width,
img.Height);
Cvinvoke.cvCopy(img, imgForContour, System.IntPtr.Zero);
IntPtr storage = Cvinvoke.cvCreateMemStorage(0);
IntPtr contour = new IntPtr();
Cvinvoke.cvFindContours(
imgForContour,
storage,

ref contour,
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System.Runtime.InteropServices.Marshal.SizeOf(typeof(MCvContour)),
Emgu.CV.CvEnum.RETR TYPE.CV_RETR_EXTERNAL,
Emgu.CV.CvEnum.CHAIN APPROX METHOD.CV_CHAIN_APPROX_NONE,
new Point(0, 0));

Seqg<Point> seq = new Seqg<Point>(contour, null);

for (; seq != null && seq.Ptr.ToInt64() |= 0; seq = seq.HNext)

{
MCvFont fontt = new MCvFont(FONT.CV_FONT HERSHEY SIMPLEX, 0.5,

0.5);

Rectangle bndRec = Cvinvoke.cvBoundingRect(seq, 2);
double areaC = Cvinvoke.cvContourArea(seq, MCvSlice.WholeSeq, 1) * -1,
if (areaC > areaV)
{

Cvinvoke.cvRectangle(showRecOnlmg, new Point(bndRec.X, bndRec.Y),
new Point(bndRec.X + bndRec.Width, bndRec.Y + bndRec.Height),
drawcolors, 1, LINE TYPE.CV_AA, 0);

Cvinvoke.cvPutText(showRecOnimg, (bndRec.X + bndRec.Width /

2).ToString() + "," + (bndRec.Y + bndRec.Height / 2). ToString(),
new Point(bndRec.X + 5, bndRec.Y - 20), ref fontt, drawcolors);
position[pos].X = bndRec.X ;

position[pos].Y = bndRec.Y ;

area[pos].X = bndRec.Width;

area[posl.Y = bndRec.Height;

}
private void numeric_Lo ValueChanged(object sender, EventArgs e)
{
trackBar_HL.Value = Convert.Tolnt32(numeric_HL.Value);
trackBar_SL.Value = Convert.Tolnt32(numeric_SL.Value);

trackBar_VL.Value = Convert.ToInt32(numeric_VL.Value);
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}
private void numeric_Hi ValueChanged(object sender, EventArgs e)
{

trackBar_HH.Value = Convert.Tolnt32(numeric_HH.Value);

trackBar SH.Value = Convert.Tolnt32(numeric_SH.Value);

trackBar VH.Value = Convert.ToInt32(numeric_VH.Value);
}
private void numeric_VAr ValueChanged(object sender, EventArgs e)
{

trackBar_VAr.Value = Convert.Tolnt32(numeric_VAr.Value),
}
private void trackBar Lo ValueChanged(object sender, EventArgs e)
{

if (trackBar HL.Value >= trackBar HH.Value)

trackBar_HH.Value = trackBar_HL.Value;

numeric_HL.Value = trackBar_HL.Value;

numeric_SL.Value = trackBar_SL.Value;

numeric_VL.Value = trackBar_VL.Value;
}
private void trackBar Hi ValueChanged(object sender, EventArgs e)
{

if (trackBar_HH.Value <= trackBar HL.Value)

trackBar_HL.Value = trackBar HH.Value;

numeric_HH.Value = trackBar_HH.Value;

numeric_SH.Value = trackBar_SH.Value;

numeric_VH.Value = trackBar_VH.Value;
}
private void trackBar VAr ValueChanged(object sender, EventArgs e)
{

numeric_VAr.Value = trackBar_VAr.Value;
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/7 saenllaunfduedusy
private void btn_Reset Click(object sender, EventArgs e)
{
trackBar_HH.Value = 0;
trackBar_HL.Value = 0;
trackBar_SH.Value = 255;
trackBar_SL.Value = 0;
trackBar_VH.Value = 255;
trackBar_VL.Value = 0;
checkBox_IV.Checked = false;
}
// WumvesdvesusazAves Uateuuulsusen ABB
private void btn_setTool Click(object sender, EventArgs e)
{
Cursor.Current = Cursors.WaitCursor;
_ToolH.X = Convert.Tolnt32(numeric_HL.Value),
_Tool.H.Y = Convert.Tolnt32(numeric_HH.Value);
_Tool.S.X = Convert.ToInt32(numeric_SL.Value);
_Tool.S.Y = Convert.Tolnt32(numeric_SH.Value);
_Tool.V.X = Convert.ToInt32(numeric_VL.Value);
_Tool.V.Y = Convert.ToInt32(numeric_VH.Value);
_Tool.invert = checkBox_IV.Checked;
Thread.Sleep(500);

Cursor.Current = Cursors.Default;

// iuanuesding A
private void btn_objectA Click(object sender, EventAres e)
{
Cursor.Current = Cursors.WaitCursor;
_objectA.H.X = Convert.ToInt32(numeric_HL.Value);
_objectA.H.Y = Convert.Tolnt32(numeric_HH.Value);
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_objectA.S.X = Convert.ToInt32(numeric_SL.Value),
_objectA.S.Y = Convert.ToInt32(numeric_SH.Value);
_objectA.V.X = Convert.Tolnt32(numeric_VL.Value);
_objectA V.Y = Convert.ToInt32(numeric_VH.Value);
_objectA.invert = checkBox_IV.Checked;
Thread.Sleep(500);
Cursor.Current = Cursors.Default;

}

// \iupwesding B

private void btn_objectB_Click(object sender, EventArgs e)

{
Cursor.Current = Cursors.WaitCursor;
_objectB.H.X = Convert.ToInt32(numeric_HL.Value);
_objectB.H.Y = Convert.ToInt32(numeric_HH.Value);
_objectB.S.X = Convert.Tolnt32(numeric_SL.Value);
_objectB.S.Y = Convert.ToInt32(numeric_SH.Value);
_objectB.V.X = Convert.ToInt32(numeric_VL.Value);
_objectB.V.Y = Convert.Tolnt32(numeric_VH.Value),
_objectB.invert = checkBox_IV.Checked,;
Thread.Sleep(500);
Cursor.Current = Cursors.Default;

}

#endregion

#region TCP/IP

byte[] m_dataBuffer = new byte[10];

IAsyncResult m_result;

public AsyncCallback m_pfnCallBack;

public Socket m_clientSocket;

String GetlP()

{
String strHostName = Dns.GetHostName();
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// Find host by name
IPHostENntry iphostentry = Dns.GetHostByName(strHostName);
// Grab the first IP addresses
String IPStr ="
foreach (IPAddress ipaddress in iphostentry.AddressList)
{
IPStr = ipaddress.ToString();
return IPStr;
}
return IPStr;

private void connectToServerToolStripMenultem Click(object sender,

EventArgs e)
{
// See if we have text on the IP and Port text fields
if (textBoxIP.Text == " || textBoxPort.Text == ")
{

MessageBox.Show('IP Address and Port Number are required to connect
to the Server\n");
return;
}
try
{
UpdateControls(false);
// Create the socket instance
m_clientSocket = new Socket(AddressFamily.InterNetwork,
SocketType.Stream, ProtocolType.Tcp);
// Cet the remote IP address
IPAddress ip = IPAddress.Parse(textBoxIP.Text);
int iPortNo = System.Convert.Tolnt16(textBoxPort. Text);
// Create the end point
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IPEndPoint ipEnd = new IPEndPoint(ip, iPortNo);
// Connect to the remote host
m_clientSocket.Connect(ipEnd);

if (m_clientSocket.Connected)

{

UpdateControls(true);
//Wait for data asynchronously
WaitForData();

}

catch (SocketException se)

{
string str;
str = "\nConnection failed, is the server running’\n" + se.Message;
MessageBox.Show(str);

UpdateControls(false);

}

private void UpdateControls(bool connected)

{
connectToServerToolStripMenultem.Enabled = Iconnected;
disconnetFromServerToolStripMenultem.Enabled = connected;
string connectStatus = connected ? "Connected" : "Not Connected";
textBoxConnectStatus.Text = connectStatus;

}

public void WaitForData()

{
try
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if (m_pfnCallBack == null)
{
m_pfnCallBack = new AsyncCallback(OnDataReceived);

}

SocketPacket theSocPkt = new SocketPacket();

theSocPkt.thisSocket = m_clientSocket;

// Start listening to the data asynchronously

m_result = m_clientSocket.BeginReceive(theSocPkt.dataBuffer,
0, theSocPkt.dataBuffer.Length,
SocketFlags.None,

m_pfnCallBack,

theSocPkt);
}
catch (SocketException se)
{
MessageBox.Show(se.Message);
}

public class SocketPacket
{
public System.Net.Sockets.Socket thisSocket;
public byte[] dataBuffer = new byte[1024];
}
public void OnDataReceived(|AsyncResult asyn)
{
try
{
SocketPacket theSockld = (SocketPacket)asyn.AsyncState;
int iRx = theSockld.thisSocket.EndReceive(asyn);

charl[] chars = new char[iRx + 1];



System.Text.Decoder d = System.Text.Encoding.UTF8.GetDecoder();
int charLen = d.GetChars(theSockld.dataBuffer, 0, iRx, chars, 0);
System.String szData = new System.String(chars);
if (IcheckBox_All.Checked)
{

Invoke(new EventHandler(delegate

{

SendMessage((position[0].X + "," + area[0].X / 2).ToString());
D)

int buff = position[0].X + (area[0].X / 2);
if (position[1].X < buff && (position[1].X + area[1].X) > buff )
{
Invoke(new EventHandler(delegate
{
SendMessage("A");
D);
}
else if (position[2].X < buff & (position[2].X+area[2].X) > buff )
{
Invoke(new EventHandler(delegate
{
SendMessage('B");
D),

Invoke(new EventHandler(delegate

{
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SendMessage('0");
);

}
WaitForData();
}
catch (ObjectDisposedException)
{
System.Diagnostics.Debugger.Log(0, "1", "\nOnDataReceived: Socket has
been closed\n");
}
catch (SocketException se)
{

MessageBox.Show(se.Message);

private void SendMessage(string msg)
{
try
{
// New code to send strings
NetworkStream networkStream = new NetworkStream(m_ clientSocket);
System.lO.StreamWriter streamWriter = new
System.|O.StreamWriter(networkStream);
streamWriter. WriteLine(msg);

streamWriter.Flush();

/* Use the following code to send bytes
byte[] byData = System.Text.Encoding. ASCIl.GetBytes(objData.ToString ());

if(lm_clientSocket != null){
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m_clientSocket.Send (byData);

*/
}

catch (SocketException se)

{

MessageBox.Show(se.Message);

}

private void disconnetFromServerToolStripMenultem Click(object sender,
EventArgs e)
{
if (m_clientSocket != null)
{
m_clientSocket.Close();
m_clientSocket = null;

UpdateControls(false);

}
#endregion
// ﬁmmwa&gﬂmmmqwmﬂéaﬂ
private void buttonl Click(object sender, EventArgs e)
{
textBox1.Text = "Object A :" + (position[1].X + area[1].X / 2).ToString() + "," +
(position[11.Y + area[1].Y / 2).ToString();
textBox2.Text = "Object B :" + (position[2].X + area[2].X / 2).ToString() + "," +
(position[2].Y + areal2].Y / 2).ToString();
}



