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JdeRobot

Robotica

——

Robots
de limpieza

= robot = hardware + software

= hardware = sensores + actuadores + computadoras
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JdeRobot

Hardware de robots aéreos

= |MU, giréscopos
= GPS
= Cdmaras

= LIDAR...

s Motores de hélices

= Computadores a bordo

s Placa estabilizadora

. /
= Comunicaciones: radio, Wifi... \\ -
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Software para robots

= La inteligencia de los robots radica en su software.
s sw = maddleware + aplicaciones

Middlewares

s middleware = drivers+arquitecturaSW +herramientas+bibliotecas
= arquitectura SW distribuida

= ROS, ICE, DDS...

= OpenCV, PCL, OMPL, nodos ya existentes...

= Simuladores
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Software para robots

Aplicaciones

s Aplicacion = percepcion + decisiones

m Percepcidn: elaborar informacién, sensores

= Algoritmos

Decisiones: control, planificacién, actuacion

Lenguajes texto: C4++, Python... y visuales

int segmentationType; //@ ninguna, 1 NITE
int mainFPS;

void® updateThread(void*)

//gliwInit();

libfreenect2: :Freenect? freenect2;
libfreenect2: :Freenect2Device *dev = freenect2.openDefaultDevice();

if(dev == @)

{
std::cout << "no device connected or failure opening the default one
return (NULL);

}

libfreenect2: :SyncMultiFrameListener listener(libfreenect2::Frame::Color | L:

libfreenect2::FrameMap frames;
dev->setColorFramelListener(&listener);
dev->setIrAndDepthFrameListener(&listener);

dev->start();

std::cout << "Device serial: " << dev->getSerialNumber() << std::endl;
std: :cout << "Device firmware: " << dev->getFirmwareVersion() << std::endl;

float cycle=(float)(1/(float)mainFP35)*10060000;
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JdeRobot

Software de robots aéreos

= Permite ir mas alld que simples teleoperadores

= Control total del drone

m ArduPilot, software libre

= Controladora Pixhawk

= MAVLink, protocolo para comunicacion con tierra
= Middleware robdético ROS

= Middleware robético JdeRobot (http://jderobot.org)
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Middleware para programar drones

Herramienta UAVViewer

uav_viewer
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Middleware para programar drones

Herramienta UAVCommander

AUVCommander

Wwaypoint Altitude Default altitude:
[
UAV type:
@ Plane

) Copter

Add waypoint
Clear Mission

Take off

RNOA cedidgpare Instituto Geografico Nadional de Espaiia =
@® IcN ) Google Retrieve new map

lat: 40.3366107165 lon: -3.7950616828 X: 495 Y: 89

= Posicion actual en el mapa

= Secuencias de puntos de paso
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JdeRobot

Herramienta VisualStates

= Edicion visual: estados y transiciones

= Ventanas de texto: cddigo de estados, de transiciones y auxiliar

File Figures Data Actions Help

ID Name
1 state 1
2 state 2
3 state 3 state
4 state 4 b iti
5 state 5 ransitiony trangition 15
6 state 6 transitian 1 trangition 2
7 state 7
8 state 8
2 state 9 ransition 14
10 state 10 state 8
1 state 11
12 state 12
13 state13 transitign 14
14 state 14
15 state 15
16 state 16
state 2 state 3
: transition
Up transifiion 9
nsition 12¢ransjtlon 13
transition 8
state 11
state 10 state 12
JdeRobot

O G+

@® Python

1 def get_min_distance(self):

2 laser data = self.laser sensor.getlLaserData()
3 min dist = 100000

4 for i in range(laser data.numLaser):

5 P ifi<5:

6 continue

7 avg dist = @

8 for j in range(5):

9 avg_dist += laser_data.distanceDatali-j]
10 avg_dist = awg_dist / 5.0

11 if avg dist < min dist;|

12 min_dist = avg dist

13

14 print('min dist:' + str(min dist))

15 return min_dist

Cancel

Accept
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JdeRobot

Autolocalizacion visual

= LSDSLAM, SVO...
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Aplicaciones con drones

10

Seguimiento: de objetos, de carretera...

Tracking

tracking | configure filter | configure ArDrone |

Track options

areamin. [200 [T

edge thresh. [o1 | ==(i}

Pid options

Xpid | Y pid | Zpid |

Anguar Z

ArCrone control.
[ rokeort | [ o | [ e

| R | | Finish Track

m Deteccidn del objeto

Aplicaciones con drones

areamax. (4000 ¢
——

Kp: 00500 4] Ki: [0,0000 2] kd:[0,0004 |2

near z: 9.0674976 y:

: 5.116999 y: A9
area:

1 9.294995 X: 90

1 9.0944992 y: 94
x <

ar z: 0.295 x: 6
: 5.0945 y: 94

area: 1585

s Control visual reactivo
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JdeRobot

Recorrido de ruta 3D en interiores

s Autolocalizacidn visual basada en baliza

m Piloto controla desviaciones de ruta
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JdeRobot

Aterrizaje preciso

m Deteccion visual de la baliza

= Autdmata de estados: despegue, busqueda y aterrizaje
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JdeRobot

Campeonato Program-A-Robot

PATROCINADORES

Deloitte.

; q 1 '3
° INNOVATING SOLUTIONS

u Universidad
Rey Juan Carlos

O,

JdeRobot

= Andlisis de imagen, filtro de color
s Control reactivo

= http://jderobot.org/Campeonato-programacion-de-robots
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