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Bezkontaktni roboticka manipulace s biomedicinskym materialem
pomoci obrazovych a jazykovych instrukei.
Contactless robotic manipulation of biomedical material based on
picture and verbal instruction

Soucasné robotické systémy dokazi v prostiedi bez
pritomnosti operatora provadet pouze jednoduché
manipulace s nebezpe¢nym biomedicinskym
materidlem. Proto je Zddouci vyvinout systém, ktery
dokaze pracovat adaptivné v uzavieném prostiedi, a
provadét delsi manipulacni ulohy pouze na zékladé
jazykového popisu nebo obrazového schématu
cilového stavu, zadaného operatorem, ktery nemusi
byt v pfimém kontaktu s nebezpecnym materidlem.
Cilem disertace je vyvoj kognitivni architektury
zaloZené na strojovém uceni, ovladajici robotické
rameno, ktera dokaze rozlozit dlouhé manipulaéni
postupy na sekvenci jednotlivych akci, piestoze
jsou béhem tréninku i testovani prezentovany pouze
obrazky jednotlivych dil¢ich cili nebo jejich slovni
popis. Architektura je zalozena na neuralnich
modularnich sitich, které se nau¢i kompozicionalni
fetézeni akci nutné pro uspésnou manipulaci.
Jednotlivé akce jsou uceny novymi technikami
zalozenymi na adaptivni intrinsické motivaci, ktera
nevyzaduje zadny pfimy ucebni signal. Architektura
je trénovana v simulovaném prostiedi s vysokou
variabilitou tréninkovych dat. Po aispésném tréninku
je robot testovan v realnych podminkach.

Recent robotic systems are able to perform only
simple manipulations of hazardous biomedical
material in an environment without the presence of
an operator. Therefore, it is desirable to develop a
system that can work adaptively in a closed
environment and perform long manipulation tasks
based on a language description or image diagram
of the target state specified by the operator, who
may not be in direct contact with hazardous
material.

The aim of the dissertation is to develop a cognitive
architecture based on machine learning that controls
a robotic arm and it decompose long manipulation
procedures into a sequence of individual actions,
although during training and testing are presented
only images of individual sub-goals or their verbal
description. The architecture is based on neural
modular networks that learn the compositional
chaining of actions necessary for successful
manipulation. Individual actions are taught by new
techniques based on adaptive intrinsic motivation,
which does not require any direct learning signal.
The architecture is trained in a simulated
environment with high variability of training data.
After successful training, the robot is tested in real
conditions.
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