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ICub a 1ICubSim

« EU IP RoboCub & NoE EuCognition I-111

* Ciel’: overitel'nost’ vysledkov vyskumu na
humanoidnych robotoch

iCub Simulator
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video/iCub - Humanoid Platform.avi
video/iCub balancing on one foot while interacting with humans.avi

ICub a 1ICubSim

« EU IP RoboCub & NoE EuCognition I-111
« Ciel

Jager - Meijering 2015



ICub a 1ICubSim

Humanoidna roboticka -
platforma s otvorenym '3 )
zdrojovym kodom -

53 stupniov volnosti

dotykove/tlakove
senzory

kamera z 'aveho a
praveho oka
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ICubSIm AAAANAARR m

OPEN DyNAMICS ENGINE

e Simulator napisany v C++ pouzivajuci ODE a
OpenGL, primarne na platforme Linux
eris.liralab.it/wiki/Simulator README

e Instalacia na Ubuntu

# sudo sh -c 'echo "deb http://www.icub.org/ubuntu
trusty contrib/science” >
/etc/apt/sources.list.d/icub.list*

sudo apt-get update
sudo apt-get install icub

® V /usr/share/icub ... context/simconfig/iCubPartsActivation.ini

nastavit objects = on a ode_param-timestamp - 35 (10)



ICubSIm

* Vyvoj svojej aplikacie

 Tato sa pripaja na yarp server (TCP)
* Programovaci jazyk GNU GCC

» IDE QtCreator

» Kompilacia: cmake

cmake ./
make



ICuUbSIm

« Spustenie

#gnome-terminal -e "yarpserver --write"
gnome-terminal -e "yarpserver"”

gnome-terminal -e "iCub_ SIM"

sleep 5

gnome-terminal -e "yarpview /camera”

sleep 1

gnome-terminal -e "yarp connect /icubSim/cam/left /camera™
sleep 4

gnome-terminal -e ".../icub_agentspace/demo/icub_agentspace”



Modelova uloha

iCub Simulator

« Hladanie
modrej
lopticky v
priestore.

« Upriamenie
pozornosti.

e Udrzanie
lopticky v
zornom poli




Modelova uloha

Left propriocepcia
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image motors



Praca so senzormi a motormi

deviceName = "/icubSim/cam/left";
portName = "/left/image/in";

imagePort = new vyarp::os::BufferedPort
<yarp::sig::ImageOf
<yarp::sig::PixelRgb> >();

imagePort->open(portName);
yarp::0s::Network: :connect(deviceName, portName);

yarp::sig::ImageOf<yarp::sig::PixelRgb> *image;
image = imagePort->read();
if (image != NULL) process(image);



Riadiaci system (klasicky)

for (1.motor) {
for (2.motor) {
for (3.motor) {
if (vidime(obraz()) A
exit;

}

} jedno vildkno



Rozpoznanie loptiCky

 Podla farby: malé R, malé G, velké B




Pouzitie architektary Agent-Space

Left propriocepcia
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Pouzitie architektary Agent-Space

agenti

O O C QQ




Pouzitie ar for O {

if (nevidime(obraz())

motorl->vlavo();
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Pouzitie ar for O {

if (nevidime(obraz())

motorl->dopredu();
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if (nevidime(obraz())
motorl->dozadu();




Architektura Agent-Space

v

, A § ‘o ¢
* Systeém sa sklada z : * X .
agentov > \l
initializw

« Agenti medzi sebou
komunikuju
nepriamo cez Space
(C1ernu tabul'u)




Implementacia v C++

* Multivlaknové prostredie pthreads
« Kazdy agent ma vlastné vlakno
* Moze volat’ metody singletonu Space

 vlakno agenta je blokovan¢ na Casovac
alebo spustac

casovac



#include <iostream>

#include <conio.h> PriklddeMéitia

#include "agentspace.h"

using namespace std; class MyAgent2 : public Agent {
? protected:
class MyAgentl : public Agent
priva¥e§ P g { void init (string args) {
int i: trigger_attach("*",TRIGGER_MATCHING);
J
protected: }
void init (string args) { void sense_select_act (int pid) {
i =0 int a = space_read("a",0);
timer,attach(leee,leee); cout << "a = " << it->value << endl;
} - }
void sense_select_act (int pid) { public: i
ik MyAgent2 (string args) :
cout << "a := " << i << endl; . Agent(args) {};
space_write("a",i,1500); };
} int main () {
public: MyAgentl al("");
MyAgentl (string args) : Myﬁgﬁnt? az("");
Agent(args) {}; } getch();
}s5

19



Vyvojova strategia: subsumpcia

layer N e _cvolucne starSie*
: vrstvy sa uz
nemenia
layer 3 e _evolucne novsie
layer 2 vrstvy ovplyviuju
layer 1 ,,evolucne starsSie*

VIstvy



0. etapa vyvoja — senzory a aktuatory

Prepojenie senzorov a aktuatorov s blokmi v Space
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CamSensAgent VelocityMotor



video/icub-basic.mp4

1. etapa vyvoja - datova vymena

~leftimage, - . ballPos hnadvn|

clshols

CamSensAgent BallPosAgent LookAtAgent VelocityMotor



1. etapa vyvoja - CamSensAgent

void CamSensorAgent::init(string args) {
SensorBlock defConf;
defConf.agentName = "HeadAgent";

defConf.deviceName = "/icubSim/cam/left";
defConf.portName = "/left/image/in";
defConf.outBlock = "leftImage”;
defConf.startTime = ;

defConf.period = H

conf = space_read(args, defConf);

imagePort = new yarp::os::BufferedPort<yarp::sig::ImageOf<yarp::sig::PixelRgb> >();
imagePort->open(conf.portName);
yarp::o0s::Network: :connect(conf.deviceName, conf.portName);

timer attach(conf.startTime,conf.period);

}

void CamSensorAgent::sense_select_act(int pid) {
yarp::sig::ImageOf<yarp::sig::PixelRgb> *image = imagePort->read(); // read an image
if (image!=NULL) {
space_write(conf.outBlock, image);
} else {
printf("No image\n");
}



1. etapa vyvoja-BallPosAgent

void BallPosAgent::init(string args) {

conf = space_read(args, defConf);
trigger_attach(conf.inBlock, TRIGGER_MATCHING);
}

void BallPosAgent::sense_select_act(int pid) {

yarp::sig::ImageOf<yarp::sig::PixelRgb> *image = space_read(conf.inBlock, defimage);
if (image != NULL) {
width = image->width();
height = image->height();
for (int x = 0; x < width; x++) {
for (int y = 0; y < height; y++) {
yarp::sig::PixelRgb& pixel = image->pixel(x,y);
if (pixel.b > pixel.r*1.2+10 && pixel.b > pixel.g*1.2+10) {
XMean += X; yMean += y; count++;

}
}
}
if (count > 0) {
XMean /= count; yMean /= count;

}
target[@] = xMean; target[1] = yMean; target[2] = 1;

}

space_write(conf.outBlock, target);



1. etapa vyvoja-VelocityMotorAgent

void VelocityMotorAgent::init(string args) {
conf = space_read(args, defConf);

yarp::os::Property options;
options.put(“device"”, conf.yarpDevice);
options.put(“local”, conf.yarpLocal);
options.put(“remote”, conf.yarpRemote);

trigger attach(conf.velocityBlock, TRIGGER_MATCHING);
}

void VelocityMotorAgent::sense_select_act(int pid) {
commands = space_read(conf.velocityBlock, def_commands);
vel->velocityMove(commands.data());



2. etapa vyvoja

Hl'adanie loptiCky
— RozSirovanie zorného pola
PositionAgent, EyeVersionAgent, EyeTiltAgent

PositionAgent  EyeVersion EveTilt
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CamSensAgent BallFosAgent LookAtAgent VelocityMaotaor



3. etapa vyvoja
Upriamenie pohl'adu na lopti¢ku - FocusAgent

PositionAgent  EyeVersion EyeTilt FocusAgent
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video/icub-demo.mp4

Zaver

Rozbehali sme simulator iCubSim

Do simulatora 1CubSim sme implementovali
architekturu Agent-Space

Prepojili sme senzory a aktuatory 1Cub-U S
architekturou

Vyvinuli sme pomocou nej riadenie hlavy iICub-u
tak, aby sa pozerala za modrou lopti¢kou na stole
(Co najprirodzenejSim sposobom)

Dalsie info: www.agentspace.org/icub



Dakujeme za pozornost’
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