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(1) MainWindow.xmal

<Window x:Class="KinectIndividualAttestationSystem. MainWindow”

xmlns="http://schemas. microsoft. com/winfx/2006/xaml/presentat

ion

xmlns:x="http://schemas. microsoft. com/winfx/2006/xaml”
ainWindow” ResizeMode="NoResize”
SizeToContent="WidthAndHeight” WindowStartuplLocation="CenterScreen”

Loaded="Window_Loaded” Closed="Window_Closed”>

<StackPane|>
<StackPanel| Orientation="Horizontal”>
<StackPane|>
<TextBox FontSize="18" Focusable="False”

BorderThickness="0" Text="Depth Stream” HorizontalAlignment="Center”/

>
<Image Width="400" Height="300" Name="depth”
Margin="10 0 10 10”/>
</StackPane|>
<StackPane|>
<TextBox FontSize="18" Focusable="False”
BorderThickness="0" Text="Skeleton (rendered if full body fits in
frame)” HorizontalAlignment="Center”/>
<Canvas Width="400" Height="300" Name="skeleton”
Margin="10 0 10 10” Background="Black” ClipToBounds="True"/>
</StackPane|>

</StackPane|>
<StackPanel| Orientation="Horizontal”>
<StackPane| Width="400" Margin="10">
<Button Content="%0 @$% " Height="40"
Name="button1” Width="200" FontSize="20" Margin="10"
Click="button1_Click” />
<Button Content="FBA @&?" Height="40"
Name="button2” Width="200" FontSize="20" Margin="10"
Click="button2_Click” />
<Button Content="3@E% i” Height="40" Name="button4”
Width="200" FontSize="20" Margin="10" Click="button4_Click” />
<TextBox Height="30" Width="350" Name="modeText”
Text="1@E% i €?—[ Fh” FontSize="18" TextAlignment="Center”/>
<TextBox Height="60" Width="350" Name="TextBox”
Text=" " FontSize="32" TextAlignment="Center” />
</StackPane|>
<StackPane|>
<TextBox FontSize="18" Focusable="False”
BorderThickness="0" Text="Color Video Stream”
HorizontalAlignment="Center” Name="VideoCaption” />
<Image Width="400" Height="300" Name="video”
Margin="10 0 10 10”/>
</StackPane|>
</StackPane|>
</StackPane|>
</Window>

(2)MainWindow.xmal.cs

using System;

using System. Col lections. Generic;
using System.Ling;

using System. Text;

using System. Windows:

using System. Windows. Controls;
using System. Windows. Data:

using System. Windows. Documents;
using System. Windows. Input;

using System. Windows. Media;

using System. Windows. Media. Imaging;
using System. Windows. Navigation;
using System. Windows. Shapes:

using Microsoft. Research. Kinect. Nui ;
using System.Data;

using System. 10;

namespace KinectlIndividualAttestationSystem
{
public partial class MainWindow :

{

Window

public MainWindow ()
{

}

InitializeComponent () ;

22

Runtime nui;
const int RED_IDX = 2;
const int GREEN_IDX = 1;
const int BLUE_IDX = 0;
byte[] depthFrame32 = new byte[320 * 240 * 4];
double spniePositionX = 0;
double spniePositionY = 0;
double stature = 0;
double thighRight = 0;
double thighLeft = 0;
int count = 0;
bool flagEntry = false;
bool flagRead = false;
int checkSkeleton = 0;
Encoding sjisEnc = Encoding. GetEncoding (“Shift_JI1S");
Streamiriter writer;
StreamReader reader;
double errorRangeStature = 0.08;
double errorRangeRight = 0.05;
double errorRangeLeft = 0.06;
Name Input namelnput;
ParsonCharacteristic[] parsonCharacteristic:

Dictionary<JointID, Brush> jointColors = new

Dictionary<JointID, Brush>() {

{JointID.HipCenter, new
SolidColorBrush (Color. FromRgb (169, 176, 155))},

{JointID. Spine, new SolidColorBrush(Color.FromRgb (169,
176, 155))},

{JointID. ShoulderCenter, new
SolidColorBrush (Color. FromRgh (168, 230, 29))},

{JointID.Head, new SolidColorBrush (Color.FromRgb (200, 0,
0))},

{JointID. ShoulderLeft, new
SolidColorBrush(Color. FromRgh (79, 84, 33))},

{JointID. ElbowLeft, new SolidColorBrush (Color.FromRgb (84,
33, 42))},

{JointID.WristLeft, new
SolidColorBrush (Color. FromRgh (255, 126, 0))},

{JointID. HandLeft, new SolidColorBrush(Color.FromRgb (215,
86, 0))},

{JointID. ShoulderRight, new

SolidColorBrush(Color. FromRgh (33, 79, 84))},
{JointID. ElbowRight, new

SolidColorBrush(Color. FromRgh (33, 33, 84))},
{JointID.WristRight, new

SolidColorBrush(Color. FromRgb (77, 109, 243))},

{JointID. HandRight, new SolidColorBrush (Color.FromRgb (37,

69, 243))},

{JointID.HipLeft, new SolidColorBrush (Color.FromRgb (77,
109, 243))},

{JointID. KneeLeft, new SolidColorBrush(Color.FromRgb (69,
33, 84)},

{JointID. AnkleLeft, new
SolidColorBrush(Color. FromRgb (229, 170, 122))},
{JointID. FootLeft, new SolidColorBrush(Color.FromRgb (255,

126, 0))},

{JointID.HipRight, new SolidColorBrush(Color.FromRgb (181,
165, 213))},

{JointID. KneeRight, new SolidColorBrush (Color.FromRgb (71,
222, 176))}

{JointID. AnkleRight, new
SolidColorBrush (Color. FromRgb (245, 228, 156))},
{JointID. FootRight, new SolidColorBrush (Color.FromRgb (77,
109, 243))},
1

private void Window_Loaded (object sender, RoutedEventArgs e)
{
nui = new Runtime():
namelnput = new Namelnput () ;
parsonCharacteristic = new ParsonCharacteristic[100];
for (int i = 0; i < parsonCharacteristic.Length; i++)

parsonCharacteristic[i] = new ParsonCharacteristic();

try
{
nui. Initialize (RuntimeOptions. UseDepthAndP|ayer Index
| RuntimeOptions. UseSkeletalTracking | RuntimeOptions. UseColor) ;
}
catch (InvalidOperationException)
{
System. Windows. MessageBox. Show (“Runt ime
initialization failed. Please make sure Kinect device is plugged
in.");



return;

try
{
nui.VideoStream. Open (ImageStreamType. Video, 2,
ImageResolution. Resolution640x480, ImageType. Color);
nui.DepthStream. Open (ImageStreamType. Depth, 2,
ImageResolution. Resolution320x240, ImageType. DepthAndPlayer Index) :

catch (InvalidOperationException)
{

System. Windows. MessageBox. Show (“Fai led to open
stream. Please make sure to specify a supported image type and
resolution.”);

return;

}
nui.DepthFrameReady += new
EventHand|er<ImageFrameReadyEventArgs> (nui_DepthFrameReady) ;
nui. SkeletonFrameReady += new
EventHandler<SkeletonFrameReadyEventArgs> (nui_SkeletonFrameReady) ;
nui.VideoFrameReady += new
EventHand|er<ImageFrameReadyEventArgs> (nui_VideoFrameReady) ;
}
byte[] convertDepthFrame (byte[] depthFrame16)
{
for (int i16 =0,
i32 < depthFrame32. Length:
{

i32 = 0; i16 < depthFramel6.Length &&
i16 += 2, 32 += 4)

int player = depthFrame16[i16] & 0x07;

int realDepth = (depthFrame16[i16 + 1] << 5) |
(depthFrame16[i16] >> 3):

byte intensity = (byte) (265 - (255 * realDepth /
0x0fff)) ;

depthFrame32[i32 + RED_IDX] = 0:
depthFrame32[i32 + GREEN_IDX] = 0;
depthFrame32[i32 + BLUE_IDX] = 0;
switch (player)

case 0:
depthFrame32[i32 + RED_IDX] = (byte)
(intensity / 2);
depthFrame32[i32 + GREEN_IDX] = (byte)
(intensity / 2);
depthFrame32[i32 + BLUE_IDX] = (byte)
(intensity / 2);
break:
case 1:
depthFrame32[i32 + RED_IDX] = intensity:
break:
case 2!
depthFrame32[i32 + GREEN_IDX] = intensity:
break:
case 3:
depthFrame32[i32 + RED_IDX] = (byte)
(intensity / 4);
depthFrame32[i32 + GREEN_IDX] = (byte)

(intensity) :

depthFrame32[i32 + BLUE_IDX] = (byte)
(intensity) :

break:

case 4:

depthFrame32[i32 + RED_IDX] = (byte)
(intensity) :

depthFrame32[i32 + GREEN_IDX] = (byte)
(intensity) :

depthFrame32[i32 + BLUE_IDX] = (byte)
(intensity / 4);
break:
case 5:
depthFrame32[i32 + RED_IDX] = (byte)
(intensity) :
depthFrame32[i32 + GREEN_IDX] = (byte)
(intensity / 4);
depthFrame32[i32 + BLUE_IDX] = (byte)
(intensity) :
break:
case 6:
depthFrame32[i32 + RED_IDX] = (byte)
(intensity / 2);
depthFrame32[i32 + GREEN_IDX] = (byte)
(intensity / 2);
depthFrame32[i32 + BLUE_IDX] = (byte)
(intensity) :
break:
case 7:
depthFrame32[i32 + RED_IDX] = (byte) (255 -
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intensity) ;
depthFrame32[i32 + GREEN_IDX] = (byte) (255 -
intensity) ;
depthFrame32[i32 + BLUE_IDX] = (byte) (255 -
intensity) ;
break;
}
1
return depthFrame32;
1

void nui_DepthFrameReady (object sender,
ImageFrameReadyEventArgs e)
{
Planar Image Image = e. ImageFrame. Image;
byte[] convertedDepthFrame =
convertDepthFrame (Image. Bits) ;

depth. Source = BitmapSource. Create (
Image. Width, Image. Height, 96, 96,
PixelFormats. Bgr32, null, convertedDepthFrame, Image.Width * 4);
}

private Point getDisplayPosition(Joint joint)
{
float depthX, depthY;
nui. SkeletonEngine. SkeletonToDepthlmage (joint. Position,
out depthY);
depthX = Math. Max (0, Math.Min(depthX * 320, 320));
//convert to 320, 240 space
depthY = Math. Max (0, Math.Min(depthY * 240, 240));
//convert to 320, 240 space
int colorX, colorY;
ImageViewArea iv = new ImageViewArea():
nui.NuiCamera. GetColorPixelCoordinatesFromDepthPixel (
ImageResolution. Resolution640x480, iv, (int)depthX,
(short)0, out colorX, out colorY);
return new Point ((int) (skeleton. Width * colorX / 640.0),
(int) (skeleton. Height * colorY / 480)):
}

out depthX,

(int) depthy,

Polyline
getBodySegment (Microsoft. Research. Kinect. Nui. JointsCol lection joints,
Brush brush, params JointID[] ids)

{

PointCol lection points = new PointCollection(ids. Length):
for (int i =0; i < ids.Length; ++i)
{
points. Add (getDisplayPosition(joints[ids[i]]));
}
Polyline polyline = new Polyline();
polyline.Points = points;
polyline. Stroke = brush;
polyline. StrokeThickness = 5;
return polyline:

}

void nui_SkeletonFrameReady (object sender,
SkeletonFrameReadyEventArgs e)
{
SkeletonFrame skeletonFrame = e. SkeletonFrame;
int iSkeleton = 0;
checkSkeleton = 0;
Brush[] brushes = new Brush[6];
brushes[0] = new SolidColorBrush (Color.FromRgb (255, 0,

0 brushes[1] = new SolidColorBrush (Color. FromRgh (0, 255,
0 brushes[2] = new SolidColorBrush (Color. FromRgb (64, 255,
28 brushes[3] = new SolidColorBrush (Color. FromRgb (255, 255,
o brushes[4] = new SolidColorBrush (Color. FromRgb (255, 64,
28 brushes[5] = new SolidColorBrush(Color.FromRgb (128, 128,
255))

skeleton. Children. Clear () ;
foreach (SkeletonData data in skeletonFrame. Skeletons)
{
if (SkeletonTrackingState. Tracked ==
data. TrackingState)
{
Brush brush = brushes[iSkeleton %
brushes. Length] ;
skeleton. Children. Add (getBodySegment (data. Joints,
brush, JointID.HipCenter, JointID.Spine, JointlD. ShoulderCenter,
JointID. Head)) ;



skeleton. Chi ldren. Add (getBodySegment (data. Joints,

brush, JointlD. ShoulderCenter, JointID. ShoulderLeft,
JointID. ElbowLeft, JointID.WristLeft, JointID.HandLeft));

skeleton. Children. Add (getBodySegment (data. Joints,

brush, JointlID. ShoulderCenter, JointID. ShoulderRight,
JointID. ElbowRight, JointID.WristRight, JointID.HandRight)):

skeleton. Chi ldren. Add (getBodySegment (data. Joints,

brush, JointID.HipCenter, JointID.HipLeft, JointID.KneelLeft,
JointID. AnkleLeft, JointlID. FootLeft)) ;

skeleton. Children. Add (getBodySegment (data. Joints,

brush, JointID.HipCenter, JointID.HipRight, JointID.KneeRight,
JointID. AnkleRight, JointID.FootRight)):
foreach (Joint joint in data. Joints)
{
Point jointPos = getDisplayPosition(joint);
Line jointLine = new Line():
jointLine. X1 = jointPos. X - 3.
jointLine.X2 = jointLine. X1 + 6;
jointLine. Y1 = jointLine. Y2 = jointPos. Y;
jointLine. Stroke = jointColors[joint. ID];
jointLine. StrokeThickness = 6.
skeleton. Children. Add (jointLine) ;
}
double HeadX =
data. Joints[JointID. Head]. Position. X;
double HeadY =
data. Joints[JointID. Head]. Position.Y;
double HeadZ =
data. Joints[JointID. Head]. Position. Z;
double SpineX =
data. Joints[JointID. Spine]. Position. X;
double SpineY =
data. Joints[JointID. Spine]. Position.Y;
double SpineZ =
data. Joints[JointID. Spine]. Position. Z;
double ShoulderCenterX =
data. Joints[JointID. ShoulderCenter]. Position. X:
double ShoulderCenterY =
data. Joints[JointID. ShoulderCenter]. Position.Y:
double ShoulderCenterZ =
data. Joints[JointID. ShoulderCenter]. Position. Z:
double HipGenterX =
data. Joints[JointID. HipCenter]. Position. X;
double HipGenterY =
data. Joints[JointID. HipCenter]. Position. Y;
double HipCenterZ =
data. Joints[JointID. HipCenter]. Position. Z;
double HipRightX =
data. Joints[JointID. HipRight]. Position. X;
double HipRightY =
data. Joints[JointID. HipRight]. Position.Y;
double HipRightZ =
data. Joints[JointID. HipRight]. Position. Z;
double HipLeftX =
data. Joints[JointID. HipLeft]. Position. X:
double HipLeftY =
data. Joints[JointID. HipLeft]. Position.Y:
double HipLeftZ =
data. Joints[JointID. HipLeft]. Position. Z:
double KneeRightX =
data. Joints[JointID. KneeRight]. Position. X;
double KneeRightY =
data. Joints[JointID. KneeRight]. Position.Y;
double KneeRightZ =
data. Joints[JointID. KneeRight]. Position. Z;
double KneelLeftX =
data. Joints[JointID. KneeLeft]. Position. X;
double KneelLeftY =
data. Joints[JointID. KneeLeft]. Position.Y;
double KneeleftZ =
data. Joints[JointID. KneeLeft]. Position. Z;
double AnkleRightX =
data. Joints[JointID. AnkleRight]. Position. X:
double AnkleRightY =
data. Joints[JointID. AnkleRight]. Position.Y:
double AnkleRightZ =
data. Joints[JointID. AnkleRight]. Position. Z;
double AnkleLeftX =
data. Joints[JointID. AnkleLeft]. Position. X;
double AnkleLeftY =
data. Joints[JointID. AnkleLeft]. Position.Y;
double AnklelLeftZ =
data. Joints[JointID. AnkleLeft]. Position. Z;
stature = distance (HeadX, HeadY, HeadZ,
ShoulderCenterX, ShoulderCenterY, ShoulderCenterZ) +
distance (HeadX, HeadY, HeadZ,
((AnkleLeftY + AnkleRightY) / 2),

((AnkleLeftX +

AnkleRightX) / 2), ((AnkleLeftzZ +

AnkleRightz) / 2)):
thighRight =
distance (HipRightX, HipRightY, HipRightZ, KneeRightX, KneeRightY, KneeRigh
t7);
thighLeft = distance (HipLeftX, HipLeftY,
HipLeftZ, KneeLeftX, KneeLeftY, KneelLeftZ);
if (flagEntry == true & data.User Index == 254)
{
count++;
if (count == 100)
{
name Input. Show () ;
name Input. Closed += new
EventHandler (name|nput_Closed) ;
count = 0;
flagEntry = false;
modeText. Text = "@HE— K"
}

}
if (flagRead == true && data.UserIndex == 254)
{

int i =0;
while (parsonCharacteristic[i].Name != "-17)
{
if ((parsonCharacteristic[i].Stature -
(parsonCharacteristic[i]. Stature * errorRangeStature) < stature &&
stature < parsonCharacteristic[i].Stature +
(parsonCharacteristic[i]. Stature * errorRangeStature)) &&
(parsonCharacteristic[i]. ThighRight -
(parsonCharacteristic[i]. ThighRight * errorRangeRight) < thighRight
&& thighRight < parsonCharacteristic[i]. ThighRight +
(parsonCharacteristic[i]. ThighRight * errorRangeRight)) &&
(parsonCharacteristic[i]. ThighLeft -
(parsonCharacteristic[i]. ThighLeft * errorRangelLeft) < thighLeft &&
thighLeft < parsonCharacteristic[i]. ThighLeft +
(parsonCharacteristic[i]. ThighLeft * errorRangelLeft))
)
{

MessageBox. Show (58
"Sh CZAITBIRY):
flagRead = false;
modeText. Text = “5&
reader. Close () ;
break;

parsonCharacteristic[i]. Name +

Eid
H
|
-

i++;

1
}
iSkeleton++;
1
void namelnput_Closed (object sender, EventArgs e)
{
if (Name != null)
{
writer. WriteLine (Name) ;
writer. WriteLine (stature);
writer . WriteLine(thighRight);
writer. WriteLine (thighLeft);
writer.Close() ;
}
namelInput = new Namelnput () ;
}
double distance (double x1, double y1, double z1, double x2,
double y2, double z2)
{

double x, vy, z
x = x1 - x2;
y =yl -y2;
z=121-122;

return Math. Sart(x * x +y *xy + z x 2);

}

void nui_VideoFrameReady (object sender,
ImageFrameReadyEventArgs e)
{
PlanarImage Image = e. ImageFrame. Image;
video. Source = BitmapSource. Create (
Image. Width, Image.Height, 96, 96,
PixelFormats. Bgr32, null, Image.Bits, Image.Width *
Image. BytesPerPixel) ;
checkSke leton++;
if (checkSkeleton == 10)
{
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checkSkeleton = 0;
TextBox. Text = “.”;
skeleton. Children. Clear () ;

}

private void Window_Closed (object sender, EventArgs e)
{

nui.Uninitialize();

Environment. Exit (0) ;

if (flagEntry == true)

{

writer.Close();

}

}

private void button1_Click (object sender, RoutedEventArgs e)
{
if (flagRead == true)
{
reader. Close () ;
}
if (flagEntry == true)
{
writer.Close();
}
modeText. Text = “"&$&E— Kh";
flagEntry = true;
flagRead = false;
writer = new Streamliriter (@"C:¥Visual Studio
2010¥KinectMemory. txt”, true, sjisEnc);
}

private void button2_Click (object sender, RoutedEventArgs e)
{
modeText. Text = "BB&E— R";
if (flagEntry == true)
{
writer.Close();
}
if (flagRead == true)
{
reader. Close () ;
}
flagEntry = false;
flagRead = true;
reader = new StreamReader (@”C:¥Visual Studio
2010¥KinectMemory. txt”, sjisEnc);

int i =0;
int j=0;
String tmp;

while (reader.Peek() >= 0)
{
tmp = reader. ReadLine () ;
switch (i % 4)
{
case 0:
parsonCharacteristic[j]. Name = tmp;
break:
case 1:
parsonCharacteristic[j]. Stature =
double. Parse (tmp) ;
break:
case 2:
parsonCharacteristic[j]. ThighRight =
double. Parse (tmp) ;
break:
case 3:
parsonCharacteristic[j]. ThighLeft =
double. Parse (tmp) ;

j++
break:
}
i++;
}
parsonCharacteristic[j]. Name = “~1";

}

private void button4_Click (object sender, RoutedEventArgs e)
{

modeText. Text = "@EE— K",

flagEntry = false;

flagRead = false;
}

public static String Name { set; get; }
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(3) Namelnput.xaml
<Window x:Class="KinectIndividualAttestationSystem. Namelnput”
xmlns="http://schemas. microsoft. com/winfx/2006/xam|/presentat
ion
xmlns:x="http://schemas. microsoft. com/winfx/2006/xaml”
Title="Namelnput” Height="160" Width="305">
<StackPane|>
{TextBlock Height="23" Name="textBlock1” FontSize="16" Text="
LZHTEANLTL &LV TextAlignment="Center” Margin="05 0 5"/>
{TextBox Height="35" Name="textBox1” Width="150" Margin="0 5
0 5” FontSize="24"/>
<StackPane!| Orientation="Horizontal”>
<Button Content="0K” Height="30" Name="buttonl”
Width="100" Margin="20 0 20 0” Click="button1_Click”/>
<Button Content="CANCEL” Height="30" Name="button2”
Width="100" Margin="20 0 20 0 “ Click="button2_Click”/>
</StackPane|>
</StackPane|>
</Window>

4

using System;

using System. Col lections. Generic;
using System.Ling;

using System. Text;

using System. Windows;

using System. Windows. Controls;
using System. Windows. Data;

using System. Windows. Documents;
using System. Windows. Input;

using System. Windows. Media;

using System. Windows. Media. Imaging;
using System. Windows. Shapes;

Name Input. xaml. cs

namespace KinectlIndividualAttestationSystem
{

public partial class Namelnput : Window
{

public Namelnput ()

{

InitializeComponent () ;

}

private void button1_Click (object sender, RoutedEventArgs e)
{
MainWindow. Name = textBox1. Text;
MessageBox. Show (textBox1. Text + "SAZHHLELR"):
this. Close () ;
}

private void button2_Click (object sender, RoutedEventArgs e)
{

this. Close();
}

}

(5) ParsonCharacteristic. cs
using System;

using System. Col lections. Generic;

using System.Ling;

using System. Text;

namespace KinectlIndividualAttestationSystem
{
class ParsonCharacteristic
{
private String name;
private double stature;
private double thighRight;
private double thighLeft;

public String Name { get; set: }
public double Stature { get; set; }
public double ThighRight { get; set; }
public double ThighLeft { get: set; }
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