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Ciel prace
\

* Navrhnut neuralny model pre kvazi-prirodzené
uchopovanie objektov (jednou rukou)

* Implementovat navrhnuty model v C++ a
otestovat ho na réznych objektoch
v robotickom simulatore iCub




* Humanoidna roboticka platforma s otvorenym
zdrojovym kodom

* Europsky projekt vedeny konzorciom RobotCub
* Robot vo velkosti 3-rocného diet’at’a

* Celkovo 53 réznych stupnov volnosti
4 rameno, 4 ruka, 8 prsty

* Dotykové/Tlakové senzory na rukach
# Simulator (OpenGL, ODE)




iCub — stupne volnosti na ruke

\

0 az 3 —rameno a laket’

04 — wrist pronosupination

05 — wrist pitch

06 — wrist yaw

07 — hand finger adduction/abduction

Extension

\ YT

Radial Deviation Ulnar Deviation Pronation Supination

08 — thumb opposition

09 — thumb proximal flexion
10 — thumb distal flexion

11 — index proximal flexion
12 — index distal flexion

13 — middle proximal flexion
14 — middle distal flexion

15 —ring & little flexion




YARP

Yet Another Robot Platform

\

* Platforma pre zabezpecenie komunikacie medzi
klientskymi aplikaciami (napr. ovladace robota,
prenos obrazu) a ¢astami robota (ruky, nohy, trup,
hlava, odi...)

* Komunikacia prebieha cez protokol RPC
* Existuju kniznice pre C++ zjednodusSujuce manipulaciu
s iCubom (netreba pracne vyskladavat’' RPC spravy)



iCub Simulator

\

+* Verna softvérova simuldcia robota iCub

+ Specidlny (YARP) port world umoZriuje vytvérat' a
manipulovat’ objekty na scéne, ziskavat informacie o
pozicii dlani (efektorov)

* Problémy s rychlost’ou simulacie pri trénovani
« Zaseknutie ramena robota v objektoch (st6l)



Uclenie s posilnovanim

_‘

* Ucenie bez ucitela formou interakcie s prostredim

« Agent si buduje stratégiu (policy) na zdklade spatnej
vazby z prostredia (odmena a trest)

* UcCenie prebieha formou exploracie prostredia
* Vychadza z MDP, (S, A, R, P)




CACLA

Continuous Actor-Critic Learning Automaton
—

+ Udiaci algoritmus zalozeny na uceni

s posilnovanim pre spojity priestor stavov aj akcii
* Aktér — generuje akcie na zaklade stavov
« Kritik — ohodnocuje stav po vykonani akcie

+ Modeluju sa ako funkéné aproximatory (DNS)

* Vykonal som viaceré experimenty pre ,,reaching*



CACLA

Continuous Actor-Critic Learning Automaton

\

Initialize Ag(s), for all s

Initialize V}(s), for all s

Select s

For eachstep?t =0,1,2, ...
Select a; with exploration around A; (St) (i.e. gaussian exploration)
Perform a;, observe ry, 54,1
If 54, is terminal:

3
Vt+1(5t] — Tt
Select new s; ¢ (starting point for next episode)
else:

Viii(st) L re + 7Vil(sea1) State
It 1’:{+1(St) = H(St)i

i4t—|—1 (St) {n—t Ly




FARS Model

Fagg, Arbib, Rizzolatti a Sakata (1998)
———

+ Biologicky inSpirovany model uchopovania objektov
(vyskum prebiehal na opiciach)

« Vyuzitie AIP pre extrakciu afordancii pozorovaného
AlP

objektu a nasledné urcenie T
i —

typu uchopenia v F5 N

* Neurdony su modelované =
ako p-units (primable units) C

Task Constraints (F&) \
Waorking Memory (48) —/'-—- F5

Instruction Stimuli (F2)
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ILGM

Infant Learning to Grasp Model (Oztop et al., 2004)

\

* Model ucenia sa uchopovania u malych deti
* Modeluje podobné oblasti mozgovej kory ako FARS
* AIP — extrakcia afordancii

* Premotoricka kéra - poloha a tvar ruky, poloha prstov
* Motorickd kéra — Reaching & Grasping
* STS — vyhodnocovanie uchopenia

* Privypoctoch pouziva sférickd suradnicovud sudstavu
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MNS Model I

Mirror Neuron System Model Il (Bonaiuto, 2006)
"

* MNS Model 1 bol navrhnuty dvojicou Oztop, Arbib ako
model pre rozpoznavanie akcii pomocou zrkadliacich
neuronov

* V druhej verzii MNS zmenili architekturu siete na viac
biologicky plauzibilnti (DNN -> RNN) s u¢enim BPTT

+ Umozniuje docasne skryt’ objekt (rekurentné vstupy
simuluju pracovnu pamat)
* Audio-vizualny vstup, vystupom je typ uchopenia:
* Power grasp, Precision grasp, Side grasp
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Aperture (a(t))
: )
(&)

~—
umb-dngle 1
03(1)) \

umb ang :’ \
(04(1))

Velocity (v(1))

Hand opposition axis \
(thumb, index fingertip) |

/

/
/ Ot.)ject opposition
axis

Distance (d(t)) >
Grasp Axis

/
/
/
/
/

Axis disp ﬁh 2 (arccos(02(1)))
3

/ N Hand opposition axis

/ ™ (thumb, index knuckle)

\ /Axis disparity 1 (arccos(ol(1)))

4
/\



Doterajsie vysledky

_‘

Implementacia C++ kniznic pre pracu s neurénovymi
sietami, ucenie CACLA a manipulaciu s iCubom

Testovanie CACLA na dosahovani pozicie v priestore
ramenom iCuba. Zatial funguje lepsie pri generovani
absoltitnych uhlov natocenia kibov na 1 krok.
Testovanie réznych reprezentacii stavov.

Experimenty s manipulaciou prstov a spracovania
informadcii z tlakovych senzorov (rozhlad pre uchopovanie)

Pravidelné publikovanie prispevkov na webovom zapisniku
k diplomovej praci http://masterthesis.zdechovan.com



http://masterthesis.zdechovan.com/
http://masterthesis.zdechovan.com/
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Object reaching with Reinforcement Learning

by ADMIN o0 NOVEWBER 28, 2010 - 1 COMMENTS

The goal of this post is to capture my progress in learning of object reaching onmy iCub.

Suppose iCub stands in the front of the object, which isplacedona table, so the robot can reach it without

moving other joints than these on one arm.

3Cub has to set its arm joint angles (DoF) so that the hand is as closer to the object as possible (it reaches the
object).

. earning method of Machine learning (actually its Actor-Critic Learning Lukas Zdechovan (Author)



