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Introduccion

» El mundo de la Robotica ha evolucionado mucho y

muy rapido en las ultimas décac
variedad de robots en el mercac

desarrollar frameworks que faci
programacion.

as. Existe gran
o y hace necesario
iten la tarea de
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Introduccion

Frameworks
The Player Project
Yet Another Robot Platform (YARP)
The Orocos Project

Carnegie Mellon Robot Navigation Toolkit (CARMEN)
Orca

MOOS
Microsoft Robotics Developer Studio

Robot Operating System (ROS)
Amplia documentacion
Integracion en otros sistemas
Productor/Consumidor
Sockets
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Motivacion

LA delete dump get list loa & :~% rosnode list
Press Ctrl-C to interrupt :~% rosparam list
Done checking log file disk usage. Usage is <I1GB. Jrosdistro
/roslaunch/uris/host_ncl@_ 34834
/roslaunch/uris/host_ncl® 58259
/rosversion

started roslaunch server http://nclB:34834/
ros_comm version 1.4.7

/run_id
|| SUMMARY /fturtlesiml/background b
PARAMETERS ey
* Jrosversion .
* frosdistroe (W /turtlesim?/background r @\ _______ ___________________
Use arrow keys to move the turtle. d
| NODES

auto-starting new master
process[master]: started with pid [1944]
|RO5_MASTER _URI=http://ncl8:11311/

setting /run_id to 743e7b52-d7a7-1led-aa2d-B82163aaadfe
process[rosout-1]: started with pid [1957]
started core service [/rosout]

RXPlat [=lla][x=]

* frosversion
* frosdistro

| NODES
Jturtlesiml/

sim (turtlesim/turtlesim node)
Jturtlesim2/

sim (turtlesim/turtlesim node)

| RO5_MASTER_URI=http://localhost:11311
core service [/rosout] found

process[turtlesiml/sim-1]: started with pid [2859]
lﬁﬂ_’[ﬁll’ﬂ.ﬂiﬂfﬂi‘-!]: started with pid [2066]

fturtle_pose/x
fturtle_pasefy
furtle_posetheta
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Objetivos

» Interfaz Grafica

° rospy
> wxPython

- matplotlib

» Nodo ROS

° roscpp
> OpenCV
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Introduccion

Robot Operating System (ROS)

Meta-sistema operativo

Codigo abierto

Hardware Abstraction Layer (HAL)
Control de dispositivos a bajo nivel
Paso de mensajes entre procesos
Administracion de paquetes
Librerias

° rospy

© roscpp 000
- roslisp N N R O r
° rosjava 000 .

- roslua
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ROS

» Grafo de comunicacion

o

(¢]

(¢]

o

o

o

Nodes
Master
Messages
Topics

Services

Bags

Erewice immcatiﬂn

'|."'.
O. II.

F'uhlw.: ation

Toplc

Subscn ptmn
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Conocimientos y Recursos

wxWidgets en Python

Diseno de GUIs
(Graphical User Interface)

Codigo abierto

Multiplataforma

Widgets

statusbar.py

o |

CheckBox == |

Button widget
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matplotlib
» Python » Graficos 2D
- Histogramas
» NumPy - Dispersion
> Lineal

O

» Multiplataforma

» Sintaxis MATLAB

e
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OpenCV

» C++

» Libreria de Vision por Computador
- Procesamiento de imagenes
- Reconocimiento de objetos
- Vision estereo

o

» Multiplataforma
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Planificacion

WBS  Nombre Tral fer 1 [Ctr2 Ctr3
— T T
1 |=| Proyecto 134 [omienzo del proyecto r —
1.1 '—| Documentacion 25¢ Wmar20lt,__ !
111 Estado del Arte 5d .; |
t t
1.1.2 ROS 5d O !
113 ROS API 5d K !
T 1
1.1.4 h 5d
Pythen B :
115 wxPython 5d ! l" !
1.2 Disefio 7d ! X
. , | = |
1.3 |=| Implementacion T2¢q ' r - '
T 1 1
131 = cu 65¢ ; ’ . !
1311 Listador 254= ' — |
— : l
13.1.2 Visualizacion 20¢ ! _} !
1.3.1.3 Lanzador 200 ! /1 X
132 Nodo ROS 7d I =, |
B 1 1
1.4 [=| validacion 10¢ : !
141 Test 5d ' '
, | B |
1.4.2 Finalizacion 5d i Ol
1 1
15 |=| Memoria 10¢ ; '
151 Estructura 5d ' |
| =
1.5.2 LaTeX 5d ! o
16 Presentacion 10¢ ! =
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Interfaz Grafica

‘Visualizador ‘ Lanzador
A A
\’

‘ Listador |< >|gROSeIIa‘
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Introduccién

Conocimientos y Recursos

Interfaz Grafica

[C] groOSella

=S

AddNode AddGlobalParam||| AddMachine

Global Params |:| fturtlel/pose (turtlesim/Pose) Attr: angular_velocity
Param: I:I\hlue: :I y (float32) Type: float32
x (float32)
-Machine . ;
linear velocity (float3z)
M 5 Add 5 =
e == 127.0.0.1 angular velocity (float32)
Node theta (float32)
o
e
CETE turtlesiml
Parameters = = n
Create Plot
TELE background ||VaIUe: E =] Floto
Param: background_value: |=| Subploto
Line: fturtlel/pose ['y']
FUEERE Line: fturtlel/pose ['x']
|=| Subplatl
S Tﬂ: BG_G Line: fturtlel/pose ['angular_ v

Planificacion

[+| rturtlel/color sensor (turtlesim/C T2PIc: fturtiel/pose

Soluciodn

Type: turtlesim/Pose

Conclusiones
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Interfaz Grafica
» gROSella

o

Cargar

Guardar

(¢]

(¢]

Lanzar

o

Parar

o

Salir

Visualizador

Listador

Lanzador
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Lanzador

LaunchPanel
XML

Lanzador

Solucién

LaunchPanel

XML
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Interfaz Grafica

» Lanzador

| AddNode

|AddGI{:halParam|| AddMachine |

Global Params

Param:

Machine
Marmme:

Node
Package:

Type:
MName:
Machine:

Parameters

Param:

Remaps

—
—
—

Visualizador

Listador
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Lanzador

gROSella
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Listador
TreeTopics
DataManager
SubscriptionManager

Listador

Solucién

TreeTopics

Y

DataManager

—

SuscriptionManager
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Interfaz Grafica visuaizador | [ Canzador

4 LiStadOI‘ gROSella

'=| fturtiel/color sensor (turtlesim/Calor) Topic: jfturtlel/pose
o . - Type: turtlesim/Pose
r {uint8) Attr: theta
b {uintd) Type: float32
g (uint&) | m
— \ R Create Plot
|=| jturtlel/pose [turtlesim/Pose) B rioco|
y (float32) \=| Subploto
® i_'ﬂnnﬂl] - Line: fturtlelfpose [['v']. ['<']]
|=| Subplotl
IIHEEIr_\'E-'I-:I:ll]r iﬂﬂﬂtﬂl:l Line: fturtlel/pose ['linear_velocity']
angular_velﬁclt'r (float32) Line: fturtlel/pose ['angular velocity']

theta (float32) (=] subpletz

Line: fturtlel/pose ['theta']
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Solucién

Visualizador

PlotPanel
Plotter
Rendering

Vigualizador I

PlotPanel

A\

Plotter

Rendering
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Interfaz Grafica T

4 Visual izador Listador gROSella

~

JJ S

0
['flowy’, 7]
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Nodo ROS
Optical Flow de OpenCV

v

Algoritmo Lucas-Kanade

v

Mensaje ROS

v

Filtro pasa bajos > >

v

v

Configuraciéon dinamica
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Introduccién

Conocimientos y Recursos

Demostracion

[C] groOSella

=S

AddNode AddGlobalParam||| AddMachine

Global Params |:| fturtlel/pose (turtlesim/Pose) Attr: angular_velocity
Param: I:I\hlue: :I y (float32) Type: float32
x (float32)
-Machine . ;
linear velocity (float3z)
M 5 Add 5 =
e == 127.0.0.1 angular velocity (float32)
Node theta (float32)
o
e
CETE turtlesiml
Parameters = = n
Create Plot
TELE background ||VaIUe: E =] Floto
Param: background_value: |=| Subploto
Line: fturtlel/pose ['y']
FUEERE Line: fturtlel/pose ['x']
|=| Subplatl
S Tﬂ: BG_G Line: fturtlel/pose ['angular_ v

Planificacion

[+| rturtlel/color sensor (turtlesim/C T2PIc: fturtiel/pose

Soluciodn

Type: turtlesim/Pose

Conclusiones




Conclusiones

Se ha implementado la interfaz grafica utilizando
wxWidgets y matplotlib

Se ha implementado un nodo de ROS que calcula el
Optical Flow utilizando OpenCV

La interfaz proporciona sencillez para el disenio de

experimentos con robots autonomos en el sistema
ROS

El nodo anade una funcionalidad extra al sistema
ROS para la navegacion de robots autonomos
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Trabajo Futuro
» Roscore automatico

» Cargar y guardar Bags
» Personalizar colores
» Anadir plug-ins de visualizacion

» Autocompletado de nombres
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