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o Motion sensing device for XBOX360 and Windows

o Natural User Interface for interacting with the
XBOX360 and Windows PC by using gestures and
body movement, instead of a controller

The Kinect Sensor

O The Kinect sensor device consists of
m  Color (RGB) camera (30fps@640x480 or 15fps@1280x1024),
m Depth sensor (infrared projector & camera)
®  Multi-array microphone.
|
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Kinect Video Output

Kinect Audio System

o 30 Hz frame rate; 57 degree FOV (field of view)

8-bit VGA RGB (640x480) 12-bit Monochrome (320x240)

o 4 microphone array with
hardware-based audio
process
= Multichannel echo cancellat'n
= Sound position tracking

= Other digital signal processing
(noise suppression and
reduction)

Kinect SDK Architecture

Kinect SDK

Video Components Audio Components
Windows Core Audio @
(3) NUI AP and Speech APls
- DMO codec for mic array @
@ | Device Device Video stream control Audio stream control ‘l
| setup access ! ! | User Made
| WinUSB device stack WinUSB camera stack USBAudio audio stack I Kernel Mode
| Kernel-made drivers for Kinect for Windows I
= — — — — — — — — — — ——|
® | USE Hub | Hardware
| Cameras \ [ Awiomicaray |
Kinect sensor

Kinect for Windows User-created
I:‘ Windows SDK D components . components

o Kinect SDK provides data streams:
= RGB stream at 640x 480 resolution (32 bits per pixel)

= Depth stream at 320x240 resolution (16 bits per pixel — depth
represented in 12 bits)

Skeletal tracking capabilities (e.g., skeleton joint positions)
Echo-canceled audio beam data

Speech recognition

And others (frame #s, timestamps, tilt sensor data)




Skeleton Tracking

o Kinect SDK provides
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Connecting the Kinect

o Get a Kinect for Windows Sensor
o Download and install the Kinect for Windows SDK
(version 1.7, March 18, 2013)  kiNect oK

= http://www.microsoft.com/en-
us/kinectforwindows/develop/devaloper-downloads.aspx

o Connect the Kinect device using the adapter for USB
and Automatic Update will install the drivers

Microsoft Kinect Device installed

Microsoft Kinect Device < Finished, restart required

Connecting the Kinect Connecting the Kinect
o If correctly installed, you can see the device in Device o Run Kinect Explorer-WPF
Manager [&&= . s . iall

i IDE ATa/ATAR HES R
o JEEE 1284.4 T2

o Now start the Kmect Sample Browser, select C# and run
some of the examples to make sure it's correctly

installed KINECT
I J Kinect for Windows SDK v1.7
== Developer Toolkit Browser v1.7.0 (k
[ Get Latest Developer Toolkit (Kinect b, Bt i o i Do =)
= Kinect Studio v1.7.0 m
| SDK Documentation (Kinect for Wi N 50K Documentaton =
,‘: YSE,K‘ :Rf\e"ans‘e‘NDtes (Kinect for Wmt| %
- CodePles 'W
e L 0
{ N

KINECT =
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Your XNA4.0 Program using Kinect

o Create a new XNA window game
= File->New->Projects
= Visual C# -> XNA Game Studio 4.0 -> Windows Game (4.0)
= Give it a project name (e.g. "KinectBasic")

O To use the Kinect SDK, you will need to add a
reference to it

NET | COM | Projects | Browse [ Recent|

Filtered to: .NET Framework 4 Client Profile

Your XNA4.0 Program using Kinect

o You need to add a "using statement”

"Gamel.cs X

|‘)f$KIHE[tEEEIE Gamel
-lusing System:
using System.Collections.Generic:
using System.Ling:

using Microsoft.
using Microsoft.
using Microsoft.
using Microsoft.
using Microsoft.
using Microsoft.
using Microsoft.
using Microsoft.

Hna. Framework,

Hna. Framework
¥na . Framework
¥na . Framework
¥na . Framework
Hna . Framework
#na . Framework
Kinect:

Lhudio;
.Content;
LBamerServices;
[Graphics;

- Input;

Media:

Component Name Version Runtime  Path
Microsoft.JScript 10000 v4030319  C:\Program Files (486)\Re...
{ Miicrosoft.Kinect V030318 CProgram FilesuMicroso..

Microsoft.mshtml v1.0.3705 C:\Program Files (86)\Mi...

® You will se it in the project reference
a2 |y References
<3 Microsoft.Kinect
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o Create and initialize the KinectSensor

protected override void Initializel)
i

A4.T000: Add your initialization logic here

Kinectsensor KinectSensors.StatusChanged += new EventHand|er=statusChangedEventirgs=(KinectSensors_StatusChanged):

DiscoverKinectSensor( );
woid k\ne:tSensurs_statuschanged(DDJect sender, StatusChansedEventiras e)

base.Initialize(}; {

¥ if (this.kinectSensor == g.Sensor)
if (e.Status == KinectStatus.Disconnected I
e, Status == KinectStatus NotPowered)
i

this.kinectSensor = null;
this.DiscoverKinectSensor( )
¥
¥
¥

Your XNA4.0 Program using Kinect

o Also create a function called DiscoverKinectSensor()

Faresch | sersor in ¢ KinectSansors)
i
IF Cadfsar Status == titatut Connectes)

this_kinectIenser = nuil)

connectedztatus

cas O

ditatus = “Hetu

JCantwcteal

Your XNA4.0 Program using Kinect

o scoverKinectSensor, InitializeKinect

KinestSanors)
BgbRwssies lonbetlBOFOEI

KiRGETZenssr ==

cennecEeasiatus = “Found fane Kinest Seors comnected Lo WS
return

witch (kimct3nesor, Status )
case totatus Comnected

cormecteditatus = “Itetu
Breaki

case titatus MotPorared:

eonmectogitatus = “Slaty
Breaki

1
defeult:

conectesitatus « “itet
sreak:




Your XNA4.0 Program using Kinect

0 Get images from the Kinect RGB camera

woi K et Seror ol orF ramsheagy] ob) et
1

ader, BgeF rameh Args o)

using { #4iFrant colorisagoFrang = o, 0panCalor | nageF rans( )}
1

If (eolar lnagaFrame 1= null)

I

vytel | oixelsEronFrame = new bytelcolor |magcFrame ¥ ivel DatsLunstnl;

colorimagel rame CopvP®ixel|DataTolpive|sFroafreme

11 coler = new rleolor |masefrane.Height = colorisagef rame. Bidthl:
HINGCREEYIgee = now Towt LAraERn 165 Graph|caDevice, £o10fFInagerrant. WIgth, colorinagerrame Helght )
correctly
d Dlus

For (iRt y = 0 p < colorimageFrans Height: pes)
i

for (int x = 0: x « colorisgeframe. Width: wes, index += 4}
i

cologly + color inagefrene Width » x]|= new rigixelsFronframel index + 2], pixelsFrosfromel index « 1], pixelsFroafromel index » 013

Your XNA4.0 Program using Kinect

o Create Texture2D & SpriteFont object in LoadContent()

protected override void LoadContent( )

/¢ Create a new SpriteBatch, which can be used to draw textures.
spriteBatch = new SpriteBatch{Graphicsbevice);

/470000 use this Content to load your game content here
kinectREBYiden = new Texturec0{GraphicsDevice, 1337, 1337)
font = Content.Load<spriteFont=("SpriteFont1” )i

}

o Stop & Dispose KinectSensor in UnloadContent()
protected override void UnloadContent( )
{ 44.7000¢ Unload anv non ContentManaser content here
kinectSensor.Stopl )i
kinectSensor. Disposel )

m] Draw RGB video i image & status text

protected override void Draw(GaneT ine gameT me)

{
GraphicsDevice.Clear{Color.Cornf lowerBlue )
A4.70D0: Add wour drawing code here
spriteBateh.Begin i
spriteBateh.Oraw(kinectRGBYideo, new Rectanale(0, 0, G40, 420), Color White)
spriteBatch.OrawString{font, connectedStatus, new Vector2{20, 20), Color.White)
spriteBatch.Endf )
baze.Draw(ganeTine )
}

Your XNA4.0 Program using Kinect

5~ KinectBasic ' = 35|

XNA4.0 Kinect Skeleton Tracking

o Start it from the previous “KinectBasic” project

o Enable the SkeletonStream on out KinectSensor in
InstializeKinect()

private boal Initializekinect()
{
/¢ Color stream
kinectSensor.ColarStrean.Enable(Color inageFornat, RgbResolut ionG40x480Fps30 )
kinectSensor ColorFrameReady += new EventHandler<ColorinaseframeReadvEventAras=|kinectSensor_ColorFrameReady )

/4 Skeleton Stream
kinectSensor. SkeletonStream.Enablelnew TransformSmonthParaneterst)
{
Smoothing = 0.5F,
Correction = 0.5f,
Prediction = 0.5f,
JitterRadius = 0.05F,
HaxDeviationRadius = 0.04f
|38

kinectSensor. SkeletonFrameReady += new EventHandler=SkeletonFrameReadyEvent args>(kinectSensor_SkeletonFrameReady ):

try
{
kinectSensor. Start( )
catch
{
connectedstatus = "Unable to start the Kinect Sensor”:

return false:
'

return true;




XNA4.0 Kinect Skeleton Tracking

O Track skeleton joints
m Kinect returns a position between -1 (left) and 1 (right)

wul kinectSensor Skeletonf rameReedriobiect sender, Sielel 4% @)
ugina {ckelet @ skeletonFrame = e.0censkeletonframel ))

if (skeletonFrame 1= null)
i

0 lot = 0
11 skeretonbats = new [k | LONF rame Skeloonar rayLingtnl

skeletonFrene. CopySkeletonDataTol skeletonData );
ton plaverSkeleton = (from s In skeletonOats where s.Trackinadtate == Seelst tote.Tracked select s).FirstOrbefoultl b
if [Dllyt‘r'ﬂu‘lr o te null])

L orightHand = playerfeleton Joints| LType . HondRight |2

righthanaPosition » new Yector2((((0.5F « rianthand.Position. X} « 0.5F) « (640)). (((-0.5F + rightHand.Position.¥) « D.5F) « (480)))
t leftHand = elaverskeleton. Jointsl tType. Handleft]:

TeFERandRas i tion = new vector?{(C00.5F + IAFtHANA. PORITION, ) + 0.5F) « (600), (((-0.50 « IeFtHANG.POSItion. ¥} « 056} « (4B0)) )

i
i
i

o Create TextureZD for hands

rotected override void LoadContent(

/7 Create a new SpriteBatch, which can be used to draw textures,
spriteBatch = new SpriteBatch{GraphicsOevice

A7 70D0: use thiz.Content to load wour game content here

kinectRGB¥ideo = new TextureZ0(GraphicsOevice, 1337, 13371

font = Content.Load<ipriteFont=("Spritefont!” )

righthand = Content Load<Texture2O=("right_hand" ) 21
lefthand = Content.Load<Texture20s( " left_hand2" )

XNA4.0 Kinect Skeleton Tracking

o Draw RGB video image & right/left hand textures

protected override void OrawlGaneTine gameTime)
GraphicsDevice.Clear(Color.CornflowerBlue):

4470000 Add your drawing code here

spriteBateh.Begin

spriteBateh.Oraw(kinectRGBYideo, new Rectanale(0, 0, G40, 480), Color White)
spriteBatch.OrawString(font, connectedStatus, new ¥ector2(20, 20), Color.White)
spriteBatch.Oraw(righthand, righthandPosition, Color.White):

spriteBatch.Oraw( lefthand, lefthandPosition, Color White)

spriteBatch.Endg )

base.Draw(gameTine);

XNA4.0 Kinect Skeleton Tracking

=5 KinectSkeletonTracking t = é

XNABasics

o Demonstrates the Kinect's ColorImageStream,
DepthImageStream, SkeletonStream

http://msdn.microsoft.com/en-us/library/jj131040

5 NNAS Kirect Basics




InputHandler

KinectHandler

protected override void Initialize(}

i
protected void UpdateInput() .
{ ol 4 ———
float speed = 58.0f; Triniits. = i £, (thiz);
if (inputs.PauseGame) Components . Add{inputs) ;
this.Exit(); i
fpstounter = new r{this);
if (inputs.IsKejPressed(Keys.Up)) Conpanents. Add( fpsCounter)
hasa.Initialize();
modelPosition += Vector2.Up * speed; H

System.Diagnostics.Trace.WritelLine("modelPosition=" + modelPosition);

else if (inputs.IsKeyPressed(Keys.Down))
{

modelPosition += Vector2.Down * speed;
System.Diagnostics.Trace.Writeline("modelPosition=" + modelPosition);

else if (inputs.IsKeyPressed(Keys.Right))

modelPosition += Vector3.Right * speed;
System.Diagnostics.Trace.Writeline("modelPosition=" + modelPosition);

else if (inputs.IsKeyPressed(Keys.Left))
{

modelPosition += Vector3.Left * speed;
System.Diagnostics.Trace.WritelLine("modelPosition=" + modelPosition);

protected override void Initialize()

/[ kinect

modelPosition.X -= kinect.lLeftHandMoved.X * 5008@.0fT;
modelPosition.Y -= kinect.lLeftHandMoved.Y * 5008.0fT;
modelRotation -= kinect.RightHandMoved.X;
modelRotationPitch -= kinect.RightHandMoved.Y;

(graphics PreferredBackBufferiidth | 2, graphics.PreferredBackBufferteight |

1)

Reference

o http://digitalerrOr.wordpress.com/2011/06/20/kinect-
fundamentals-1-installation-setup/

o http://digitalerrOr.wordpress.com/2011/06/20/kinect-
fundamentals-2-basic-programming/

o http://digitalerrOr.wordpress.com/2011/12/13/kinect-
fundamentals-4-implementing-skeletal-tracking/




