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INEPIAHWH

Ytnv ouyKkekpipévn Surmdepatkn epyacia, eetalovial U0 ermugpoug avoixtd dépata g
BBAloypagiag, n avarataoKeur g dUvapng 10U avOp®Itvou XEP10U - ATl0 NAEKTPOPUOYPAPIKA
onpata rnou ouAAEXOnkav and 8 pueg - Kat n S1epevivnon T®V OUVEPYELDV PETASU TV SAKTUAGV
KAl IOV 51adopeTIKOV QAAAYYIKOV TOUG ETUITES®V.

TMa v avakataokeur mg avlporivng duvapng, apou eetacBel n oXEoT MPOENMESEPYATIEVOU
nAektpopuoypadrpartog katr Suvapng, adlodoyouvial drapopetikeég pEOB0d01, ONMOG YPAPUMIKD
aAvEpoPnon, TEXVIKA VEUP®VIKA SiKTua, Pn ypappikd poviéda kabog kat ouvéuaocpiol tov
naparndve oe S1aPOPETIKEG TEPIOXEG TOU ONPATOG, Yla v ermiteudn g PéAtiotng duvatng
AVAKATAOKEUTG, HEOK® OUVOUAOTIKOV PeDOS®mV.

Ma wmyv Siepevivnon 1tV OoUVEPYEIDV, Xpnolporoouviat pebodotl pnyavikng pdbnong twv
nAektpopuoypadikov dedopévav, ot omoieg pag Ponbouv va ta§ivopriooupe ta S1aPpopetika
enineda opydvworng, addd Kat tv 61apoporoinon TV OUVEPYEIDV Yid MOAAArAd UTOKEipeva,
Slagpopetikng nAkiag.

Ermtuyyavetat Aoutdv Bdaoel 1oV MPOTEVOPEVOV oUvOUAOoTIKGOV 100080V onpaviika Kaiutep-
N avakataokeuvr g duvapng amod v npoldndpyxouca BiBAloypadia, eve oto medio twv
ouvepyelav, nipoteivetal pua pebodoloyia orrtikornoinong ng dradoporoinong toug yia dtapope-
TIKEG OTPATNYIKEG, AOKNONG dUvapung 1 aprayng avilkelevav.

Tédog wdavoviag xprion peBodov tadivounong, xkatadpépvoupe va Slakpivoupe petady tov
81aPopeTKOV OTPATNYIKGOV apriayng, getaloviag ta S1aviopata 1oV HUONAEKIPIKGOV ONIATOV.
Ta supnpata g CUYKEKPIHEVIS OUMA@UATIKIG epyaciag, PITopouV va aroteAéoouv tig BAoelg
yla v avarrudn peboboloyiav avlpomopoppikoy eAEYXOU €VOG POUTIOTIKOU XEPIOU KAl vd
dwoouv rateubuvoelg ylia Tov 0Xe61a0p0 NG EMOPEVIG VEVIAG VEUPOTTPOCOETIKOV POPITOTIKGWV

ouUCTNUATGV.

®EMATIKH ITEPIOXH: Avayvopion [Ipotuniev, Avaduon HMIN Znpdteov, Neupo-Poprotiky)

AEEEILY KAEIAIA : HAektpopuoypadia, Avakataokeur] Auvapng, Muikég Zuvépyeleg



ABSTRACT

In this thesis, we focus on two separate open fields of research, EMG-based force recon-
struction - where we use EMG signals from 8 muscles in order to study the reconstruction
of human hand force - and human hand muscle synergies investigation, between different
fingers and phalanges.

In order to reconstruct human force from myoelectric (EMG) recordings, we first try to
identify the relationship between the preprocessed EMG signals and force. Then we evaluate
a number of methods like: regression, neural networks, non linear models as well as
combinations of these methods to achieve optimal reconstruction.

In order to investigate muscle synergies, we use a series of machine learning methods,
investigating the different organizational levels, as well as synergies differentiation between
different phalanges and fingers, of 3 subjects, of different age.

Thus, we manage to achieve significantly better force reconstruction results than previous
studies and we propose a whole new methodology to visualize muscle synergies differentia-
tion.

At last, classification methods are used, to help us discriminate between different force
exertion and object grasping strategies, examining the myoelectric data.

The findings of our study may be proved fundamental in order to achieve human like control
of robotic hands and may provide a significant feedback for the design of the next generation

of neuroprosthetic devices.

SUBJECT AREA: Pattern Recognition, EMG Signals Analysis, NeuroRobotics
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