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Lhe PhD thesis “Pariern Discovery, Learning and Detection in Time Series” addresses
1 ' sis applied 10 data logged from robotic plants. The work has a strong
interdisciplinan scientific foundaton, involving machine learning, control theory, signal
s o staristical modeling, The novel solurions developed are validated on a

real industriz! use case, namely a robotie coll running in Skoda Ao plant

Ihe thess cieary tosmulares appropriateresearch questions, defining explicit research
objectives that have been achieved by following rigorous scientific merthods, with a
constant focus on the expenimental validation.
L he dissertation is well structured and writien, and the work is correctly based onsirong
hvpotheses. The methods and results are presented in a - clear, precise and
comprehensi e manner, Several relevant and original novel contributions are provided.
The objectives, which are clearly stated and achieved, can be summarized as i the
tollews
o desipn merhods Lo ymatic search ot a-prioti-unknown parternsg in fime series:
¢ soluton o custer the variable-lengih sequences to reduce the number of the
ansorted patterns into groups contantig only parierns
machine-fearning methods for the ideatificarion of the model paramerers and
chen apnlication on an online dercenion of repetitive behanvion obsenved in ume
aefies

e Aalideidon of the results on a robotic ol running in Skoda \uto plam

In conformun with the requirements tor awarding a Ph.D- degree in the Czech Re public,
the fellowing poines are exphicitdy exapuned:

« The subject of the thesis is relevani to the current needs of the scientific

community
n:otiv arien o this study s cleardy siated and well justificd from both a scienutic
and dusioal puint of view, the subieci of the thesis ix original. mnovanve and
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vant to the current needs of the soennbic commurmny: the resviewer belicves that
1 rhe 1 cars the thesis should achieve a gond impact in the scientific and
inddustrial communiry.

The main objecuves of the work have been fulfilled

Relevant and appropriare sceearch obicctives have boen formulated, and their

achieyv ement has been demonstrated and corrvectly explained.

The medelling of the collision detection and path generaton should need further
rk 1o | used in real indusrrial case scenarios.

A\ novel conribution on the idenaficanon of unknown patrerns as Motit Discovery

proofem hus been provided. A novel similar measure urilizing the informanon

content of the samples was presenied for cusiering variable-length sequences it

eroups containing enh simalar parterns. This contributon seems 1o have a wider

applicauon field. Original machine learmng methods have been developed for the

tdentificaticon of the model parameters and were applicd on an online deteetion of

repentn e behavior ohserved in wime sertes.

I tuture works it would be relevant tor the scientific commumune a deeper analysis

on e validation of the proposed solutdons on mdustrial case studies, with a rangibl
quantiative cvaluations on the improvements wirh respect 1o other solurie

‘The methods used in the thesis are appropriate
e work has been developed tollowmng a rgorous saennfic approach, adequateh
monvated una explaned. In chapter 2, the Maodel of Robot Dyoamices is state of the
art. the roviewer would suggest o improve it with modeds of the energy losses, which
tundamicnial to compuie the encrgy consumption, the contnbution of the
s stored in the robors plant capacitors would be also important, especially when
unexpected devinsons from the nominal tisks oceur (e.p. lack of a partin the feeder
iniroducing delay i the robor sk, \i siwte of the wrt robone cells ame seties are
tetrgered tromn rabot conrollers and PLCs I the furure, a quaninanive comparison
such methods would be of interest, alsa for pracnnoners.
e thess pro s Oright innovaiiyve methodological scientitic coniributions.
boclearlh prove the saentific maanny of the candidate, who has clearly
domonsirated a solid knowledge and o strong interdisciphnary atmude in solving
comples problems.

The work is important for the further development of science

The w corlv improves the state of the ar for the turther devaopmen of

SLRCC o omcthods are origmal and vehid, the rosules e presented w a clear,
‘ comprehensive ver, providing the nocessan quanutati e and
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wgible evaluauons, The mrerpretanon of the resulis s performed correctly,
totlowmng an accurare scientitic method.

¢ he thesis satisfies the conditions of a creative scientific work
thesis provides novel, creative and solid scienufic contributions, that cleary
¢ entthe marurtey of the candidate. The list of the condidac s works

ted 1o the thests further confirms a strong scientfic rescarch atnrade with a
publhshing acoviry
¢ proved to have the abilin to pertorm high gualin research and 1o
centiiac results

The author of the thesis proved to have an ability to perform research and to
achieve scientific results.

| do recominend the thesis for presentation with the aim of receiving a Ph.D.
degree.
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