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Motivacao

= Kinect para Xbox 360
= Kinect for Windows SDK

= Tecnologia Recente

= Reconstrucao de superficies
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= Funcionamento
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= |Luz estruturada




Kinect - Limitacoes

= Dados de profundidade

Distancia do Kinect em metros
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= Angulo de visio
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= Permite acessar os streams do Kinect
= |magem
= Profundidade
= Audio

= Permite utilizar o skeletal tracking
= Alterar o angulo do motor de inclinacao

= Linguagens suportadas: C#, VB.NET e C++
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Reconstrucao de superficies

= Aguisicao de dados
= Utilizacao de tecnicas de reconstrucao
= Geracao de aproximacao de superficie




Reconstrucao de superficies

= Reconstrucao de superficies incremental




Reconstrucao de superficies

= Marching Cubes

‘PSS

Grid size=10 Cirid size=3 Grid size=2 Grid size=1 Gnd size=0.3
70 Facets 220 Facets 1700 Facets 6800 Facets 27000 Facets
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Trahalhos relacionados

= KinectFusion “ Y




Trahalhos relacionados

= Kinect SDK Dynamic Time Warping Gesture Recognition

Kinect SDK Dynamic Time Warping (DTW) Gesture Recognition

l @Right hand swipe left

Capture JRecogmsed as: _UNKNOWN

Load gesture file ‘ 32

Save to file ‘ 13 fps

Show Gesture Text

. To start, step into frame and allow Kinect to track your skeleton

. Select 3 gesture you wish to record from the ComboBox

. Perform a gesture over 32 frames - watch the frame counter above
4. Your gesture will be stored automatically and return to read mode

. Test your gesture. If you're unhappy, record the gesture again to overwrite

. Record some other gestures and test them
7. Optionally save your gestures to file for future loading
. Improve this script, add your own gestures, share and enjoy Kinect!

By Rhemyst and Rymix - kinectdtw.codeplex.com
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Trahalhos relacionados

= KinectCAD
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= Desenvolver uma aplicacao que capture um ambiente real
e gere 0 modelo tridimensional utilizando o Kinect
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= Principais Requisitos Funcionais

= fazer a reconstrucao de superficie tridimensional de
ambientes ou objetos estaticos dentro do limite de
visibilidade do Kinect

= disponibilizar uma interface para apresentar o
mapeamento tridimensional
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= Principais Requisitos Nao Funcionais

= ser Implementado utilizando a linguagem C#

= utilizar o ambiente de desenvolvimento Visual Studio
2010

= utilizar o equipamento Kinect
= utilizar o Kinect for Windows SDK
= executar em Windows 7 64 bits
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TCC Kinect
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modelagem
tridimensicnal

UCO02 - Exibir Skeletal
tracking

UCO3 - Exibir Video

—

Sl o b Sk e e

1|/ 2

FURB



TR TR

e an ity

daihsesionss v dn g

GamelWindow

R

Janela

- Surface: Triangulo]]

- dir Vector3d = new Vector3d{d,...
- pos: Vecor3d = new Vecor3d{25...
- camera_rotation_X: float=10

- camera_rotation_Y: float=10

- camera_Translation_X: float=10
camera_Translation_Y: float=10
camers_Translation_Z: float=10

Windoww

R

Principal

sensor KinectSensor

colorBitmapWideo: WriteableBitmap
Renderlargura: float = 840.f [readCnly}
RenderAltura: float = 480.f {readCnly}
drawingGroup: DrawingGroup
imageSource: Drawinglmage

OpenTK: Thread

Surface: Triangule[] = new Triangulo[1...
Muvem: Vector3d = new Vector3d[78200]
Mormal: Vector3d = new Vectorad[78800]

+ Janela{ref Triangulo])
# Onlosd{Eventings) : void
# OnResize|Eventfrgs) : void
# OnClosed|{EventAngs) : void
# OnRenderFrame|{Eventfrgs) : void
# OnUpdateFrame|{Eventfrgs) : void
- ProcessKeys() : void
Trianguloe
- pl: Vector3d
- p2: Vector3d
- p3: Vector3d
- MN: Vector3d

WindowClossing|System. ComponentModel CancelEventfrgs, objedt) : void
SensorColorFrameReady(ColorimageFrameReadyEventirgs, cbhject) : void
SensorDepthFrameReady|{DepthimageFrameReadyEventfrgs, objedt) : void
SensorSkeletonFrameReady|SkeletonFrameReadyEventfngs, objedt) : void
Windowloaded{RoutedEventfrgs, object) : void

DrawBone{JointType, JointType, DrawingContext, Skeleton) : void
DrawSkeleton{DrawingContext, Skeleton) : void
SkeletonPointTeSoeen|{SkeletonPoint) : Point

Gerar_Arquivo() . void

Principal()

OpenTKThread{) : void

P YT T T T TR N
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Triangulo{Vecordd, Vector3d, Vector3d)
Tem_Aresta_Maior_Que{double) : Boolean
Tem_Aresta_Menor_Que{double) : Boolean
CalcularNommal() : void

Ponto() : Vectorad

Pontod(Vector3d) : void

Ponto2{) : Vectordd

Ponto2(Vectorad) : void

Pontod() : Vectorad

Pontod(Vectorad) : void
Mormal{) : Vectorad

Tools

+ Distancia_Entre_Pontos{Vecor3d, Vectordd) : double
+ ProdVetorial(Mector3d, Vector3d) - Vector3d
+ WetUnitario{\Vector3d) : Vector3d
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Implementacao

= Inicializacao do Kinect
= Ativacao dos streams
= Criacao de thread para apresentar as janelas em paralelo

public void OpenTKThread()
1
// Depth
this.sensor.DepthStream.Enable(DepthImageFormat. Resolution328x2468Fps3@);
this.sensor.DepthFrameReady += this.SensorDepthFrameReady;
using (Janela janela = new Janela{ref Surface))
1
janela.Runi(6@);
this.sensor.DepthFrameReady -= this.SensorDepthFrameReady;

¥

this.sensor.DepthStream.Disable();
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implementacao

= Capturando nuvem de pontos

DepthImageFrame imageFrame = e.OpenDepthImageFrame();
if (imageFrame != null)
1

short[] pixelData = new short[imageFrame.PixelDatalength];

imageFrame.CopyPixelDataTo(pixelData);

double temp = @;

int i = 8;

for (int y = @; y < 248; y++)

for (int x = 8; x < 328; x++)

1
temp = ((ushort)pixelData[x + y * 328]) >» 3;
Muvem[i].X = (fleat)-({(x - cx_d) * temp * fx_d);
Muvem[i].¥ = (fleat)-((y - cy_d) * temp * fy_d);
Nuvem[i].Z = (float)temp;
i++;

h

ff Calibracdo

private double fx_d
private double fy_d
private double cx_d
private double cy_d

1.8 / 5.9421434211923247e+82;
1.8 / 5.9184B853696870778e+82;
3.3938788975388314e+82;
2.4273913781751615e+82;
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implementacao

= Geracao da superficie

320




= Desenhando a superficie

GL.Begin(BeginMode.Triangles);
foreach (Triangulc T in Surface)
1
if (T != null)
1
GL.Mormal3({T.Normal);
GL.Colord(Color.Red); GL.Vertex3(T.Pontol)
GL.Colord(Color.Red); GL.Vertex3(T.Ponto2)
GL.Colord(Color.Red); GL.Vertex3(T.Ponto3)
¥
¥
GL.End(};

SwapBuffers();

implementacao

¥
¥
¥
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Aplicacao

= Janelas da aplicacao

- - 5 — o e Ed |
= TCC Kinect - =T
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Reconstruir a superficie de
uma pessoa

Utilizando a aplicacao

Imagem real Nuvem de pontos
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Imagem real

Nuvem de pontos Superficie reconstruida
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Reconstruir a superficie de
objetos com superficie simples

Utilizando a aplicacao

Nuvem de pontos
Imagem real
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Imagem real

Nuvem de pontos Superficie reconstruida
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Reconstruir a superficie de objetos
utilizando marching cubes

com executavel de terceiros

Imagem real Nuvem de pontos
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Imagem real

= Superficie reconstruida incorreta

Nuvem de pontos
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= Os resultados obtidos foram bastante favoraveis, mas como
nao foi feita uma comparacdo da superficie com outras
aplicacOes, nao e possivel dizer se a qualidade da
reconstrucao e boa ou nao.
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= Fazer a superficie reconstruida com a cor real do objeto.

= Reconstrucao incremental
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DEMONSTRACAO
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