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- Meprexdpeva - Ppovtiothpio/Epyaotipio

m Popmortikoi Mpooopolwtég (Robotic Simulators)
m DART Simulator

m robot_dart

m Behavior Trees
m py_trees

m BehaviorTree.CPP (ouvomtikd)

m BeAtiotomoinom Optimization
m ipopt

m ifopt


http://dartsim.github.io/
https://github.com/resibots/robot_dart/
https://github.com/splintered-reality/py_trees/
https://github.com/BehaviorTree/BehaviorTree.CPP/
https://github.com/coin-or/Ipopt
https://github.com/ethz-adrl/ifopt

MNpotewopeva:

= Modern Robotics: Mechanics, Planning, and Control,
Kevin M. Lynch and Frank C. Park, 2017, Cambridge
University Press. ebook
Ané Evdolo:

= Ewoaywri oty Poprotiki, J. Craig, 2020, TOdAa

= MOBavotiky Popmrotiky, S. Thrun, W. Burgard, D. Fox, 2011,
KAeldépLBpuoc

m Popmotiki, A. Euipne, A. Kovdouptdtne, 2020, TCb o



http://hades.mech.northwestern.edu/images/2/25/MR-v2.pdf

- Avapéppwon MeptBdiiovtoc

Mo vo Topoakolovdfocete ety we Tto patOnuor, o pémet
voL:

m ‘Exete éva pnxdvnua (eite physical site eikovikd) pe Siavopn
Linux

m Oa oo dwdooupe avalutikég odnyieg yiow Ubuntu 20.04
m [lpoteivoupe emiong avetipodakto kow Arch Linux

m Edaokfoete Tig kavdtnTég oag oe python (kupiwg) ko C++

m ‘Exete 8udBeomn v vou ypdete kddikal, var SlaPdoste ko va
boyteite
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Mny7: Modern Robotics: Mechanics, Planning, and Control, Kevin M. Lynch and Frank C. Park, 2017,
Cambridge University Press.




- Eykatdotoon/Documentation robot_dart

m Ubuntu 20.04:
sh O_install _packages.sh
sh 1_install_dart.sh
sh 2_install magnum.sh
sh 3_install_robot_dart.sh

m ‘Ola B eykotaeotnBolv otov okeho ¢ ¢ /opt/**



https://resibots.eu/robot_dart/faq/

- Eykatdotoon/Documentation robot_dart

m Ubuntu 20.04:
sh O_install _packages.sh
sh 1_install_dart.sh
sh 2_install magnum.sh
sh 3_install_robot_dart.sh

m ‘Ola B eykotaeotnBolv otov okeho ¢ ¢ /opt/**

B Ye k&Be véo terminal:
source 4_variables.sh



https://resibots.eu/robot_dart/faq/

- Eykatdotoon/Documentation robot_dart

= Ubuntu 20.04:
sh O_install _packages.sh
sh 1_install_dart.sh
sh 2_install magnum.sh
sh 3_install_robot_dart.sh

m ‘Ola B eykotaeotnBolv otov okeho ¢ ¢ /opt/**

B Ye k&Be véo terminal:
source 4_variables.sh

B Evaloktikd mpooBétouue to meplexduevou tou apyeiov oto
“~/.bashrc” 4 “~/.zshrc"



https://resibots.eu/robot_dart/faq/

- Eykatdotoon/Documentation robot_dart

= Ubuntu 20.04:
sh O_install _packages.sh
sh 1_install_dart.sh
sh 2_install magnum.sh
sh 3_install_robot_dart.sh

m ‘Ola B eykotaeotnBolv otov okeho ¢ ¢ /opt/**

B Ye k&Be véo terminal:
source 4_variables.sh

B Evaloktikd mpooBétouue to meplexduevou tou apyeiov oto

7

“~/.bashrc” 4 “~/.zshrc"
m Documentation



https://resibots.eu/robot_dart/faq/

Mntpodo Metaoxnpartiopdv/ X votiuata Avapopdc
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Y Ovon BifAioB7kne robot_dart

[simulation time: 0.076s ] [wall time: 0.394s] [0.6x] [it: 1.7 ms] [sync]




Baowkt) Xption robot_dart (1)

B [podta pémel vau dnuLovpyfoouue Evav kdOpLO:
python:
simu = rd.RobotDARTSimu(timestep)
cpp:

rd: :RobotDARTSimu simu(timestep);




Baowkt) Xption robot_dart (1)

B [podta pémel vau dnuLovpyfoouue Evav kdOpLO:
python:
simu = rd.RobotDARTSimu(timestep)
cpp:
rd: :RobotDARTSimu simu(timestep);
m ‘Emerta va “poptdoovpe” éva poutdt (t.x. arm.urdf) ko
va. to TpocBécoupe oTov kdoNO:
python:
robot = rd.Robot("arm.urdf")
simu.add_robot (robot)

cpp:
auto robot = std::make_shared<rd::Robot>("arm.urdf");

simu.add_robot (robot) ;




Baowkt) Xption robot_dart (1)

B [podta pémel vau dnuLovpyfoouue Evav kdOpLO:
python:
simu = rd.RobotDARTSimu(timestep)
cpp:
rd: :RobotDARTSimu simu(timestep);
m ‘Emerta va “poptdoovpe” éva poutdt (t.x. arm.urdf) ko
va. to TpocBécoupe oTov kdoNO:
python:
robot = rd.Robot("arm.urdf")
simu.add_robot (robot)
cpp:
auto robot = std::make_shared<rd::Robot>("arm.urdf");
simu.add_robot (robot) ;
m Ac tpé€oupe TNV Tpooopoilwon:
python:
while True:
if simu.step-_world():
break
cpp:
while(true) { if(simu.step_world()) break; }



Baowkt) Xption robot_dart (2)

m Ac pooBéooupe ypoLpikd:
python:
graphics = rd.gui.Graphics()
simu.set_graphics(graphics)
cpp:
auto graphics = std::make_shared<rd::gui::magnum: :Graphics>();

simu.set_graphics(graphics);




Baow# Xphon robot_dart (2)

m Ac pooBéooupe ypoLpikd:
python:
graphics = rd.gui.Graphics()
simu.set_graphics(graphics)
cpp:
auto graphics = std::make_shared<rd::gui::magnum: :Graphics>();

simu.set_graphics(graphics);




Baowkt) Xption robot_dart (3)

m [pémnel vau “poadécouue” to poundt oe éva. otabepd onueio:
python:
robot.fix to_world()

cpp:

robot->fix_to_world();




Baowkt) Xption robot_dart (3)

m [pémnel vau “poadécouue” to poundt oe éva. otabepd onueio:
python:
robot.fix to_world()
cpp:
robot->fix_to_world();
B A¢ dwooupe pla apxikt Béom otic apBpdoeig Tov poutdt:
python:
robot.set_positions([0.2, 0.2, 0.2, 0.2])
cpp:

robot->set_positions(rd::make_vector({0.2, 0.2, 0.2, 0.2}));




Baow# Xphom robot_dart (3)

m [lpétel vau “poodéooupe” to poutdt oc éval otobepd onpeio:
python:
robot.fix to_world()
cpp:
robot->fix_to_world();
B Ac ddoovupe pia apyik? Béom otic apbpidoeic Tov pouTéT:
python:
robot.set_positions([0.2, 0.2, 0.2, 0.2])
cpp:
robot->set_positions(rd::make_vector({0.2, 0.2, 0.2, 0.2}));




Baowkt) Xption robot_dart (4)

B Ac aM&&oupe “kivnTHpec’:
python:
robot.set_actuator_types("servo")
cpp:

robot->set_actuator_types("servo");




Baow# Xphion robot_dart (4)

B Ac al\&&oupe “kivnThpec’:
python:
robot.set_actuator_types("servo")
cpp:

robot->set_actuator_types("servo");




- A Ekpeppéc (Double Pendulum)




- AwtAd Expeppéc - Forward Kinematics

X1 = /1Sin91
71 = —lcosbty
Xo = x1 + hsinf;

Zp = z1 — bhcosbs




MNapadetypoto robot_dart (1)
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Mopadetyporto robot dart (2)




Mopadetyporto robot dart (3)




Mopadetypoto robot dart (4)
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