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Hlektpovikdv Ymoroyiotdv kat [TAnpopopikng tov Texvoroykov Ilavemomuiov Korpov

OEV VTOONAMVEL OMOPULTTOS KOl OTOd0Y] TOV ATOYEMY TOV CLYYPUPEN €K UEPOVG TOV

Tunpatoc.

i



Apiepove ™y epyacio oty 6Tovg Yoveis pov, GQodwpi
kor AOnve kor otnv adeppn pov 2towpodla, oTOvS

0T0LOVS OPEIL® OG0 EY®w KOTOPHWOEL UEYPL THIUEPO.
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Oa MBera va guyapiotnom tov emPAénovta kadnynm pov, Ap. Kvpidko Aednmapdoyo yuo
TNV EUTIGTOGVUVI] TOL HOL £J€1EE OTNV EMAOYT Kol avABeoT TOL BEUATOC AVTNG TNG TTVYLOKNG
epyaciag. Xwpig v moAvTiun Pondewa kot kKabBodnynon tov dev Ba Mtav pktd TO
emBounto amotéreopa. H ot)pién tov ftav cvveyng kKot Ntav mivio dbEGog vo Lov

LETAAAUTOOEVGEL TIG YVAOOELG KOl EUTEPIES TOV Yo PabbTepn KOTOVONON TOV BEHATOC.

Emumiéov, Ba Bk va guyoploTom TV OKOYEVELD OV TTOV BPloKOTaV TAVTO 6TO TAEVPO
pov ompifoviag pe oe kdBe pov PApo dAAG Kol TOVG GIAOLG HOL Yol TNV OUEPLOTN

CLUTAPAGTOCT TOVG KOO’ OAN TNV SEPKELN TOV GTOLOMDV LOV.
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HHEPIAHYH

H mopovoa ntuylokn epyacio acyoieiton pe TV TopaUOPO®CT TOV avOpOTIVOV 16TOV VIO
v enidpoomn pog dvvoung. 1o mapdv Hovtélo mpotimonke to avBpdmivo Nrap AdY® g
popeoioyiag Tov Kot TV WYtV Tov. H povtedomoinom éywve pe m pébodo tov
TEMEPOUCUEVOV GTOLYEIOV KATA TNV OToio avOTTUYONKE TPIGOAGTATO HOVIEAO, GTO VYNAOD
emumédov, VToAoy1oTkO TepBaiiov MATLAB kot 610 AEITOVPYIKO GUGTILLA Y10 POUTOTIKES
epapproyés (Robot Operating System — ROS). I'a v vAomoinon tov povtéAov ToV
MEMEPUOCUEVOV OTOLYEIOV ONpovpynOnke kddwkag o omoiog Ppiokeror 610 TEAOG TNG

VRLAPYOVGAG EPYUCING.

H emloyn tov axAdvntov onueiov Tov TpLodldoTatov HOVIEAOL, KOOMG Kot 1) EXiOpAcT TNG
dvvaung, yivetor pécw tov antikov pécov Omni Phantom g Sensable. Omov o ypnotng
opilel apyikd tov oplBud Kot TOovg KOUPOLG TOL TPIGOAGTATOL LOVTEAOVL 7OV gival
aKAGVNTOL X1 cvvExeln emAEyeL Tov KOUPo otov omoio BEAeL va aoknoet tn dvvaun. ' To
AOyo 6t pe o amtikd péco Oe pmopel va acknBel dvvaur, oAl pOVO PETATOTION, apPyLKA
AOvetor To €vBV povtédo yuo va Ppebel n dOvaun oto onueio €MAPNG Kol GTNV GLVEXELN
AOVETOL TO OVTIOTPOQPO HOVIEAO Y10 VO TPOCOIOPIGTOVV Ol UETOTOMICEL; GTOVG GAAOVG
KOUPove. Xt0 TEAOG TOL TPOYPAUUOTOS HECH YPaPIKN g demapng ypfiotn (Graphical User
Interface-GUI) g MATLAB o ypfiotng givar o Béon va mopatnpnoel to apykd Kot 1o

TOPOUOPPMUEVO LOVTELO.

Aggac khewra: MATLAB, Robot Operating System, memepaopéva 6Tov Eid, ATTIKO

péoo, Omni Phantom, ypag@ukn oera@nig ypnotn.



ABSTRACT

The present study aims at investigating the deformation of human tissues under the influence
of a force. In this model the human liver was preferred due to its morphology and properties.
The modeling was accomplished through the finite-element method, during which a three-
dimensional model was developed in the high-level computational environment MATLAB
and in Robot Operating System (ROS). For the implementation of the finite element model

a code was created.

The choice of the three-dimensional model fixed points as well as the influence of the force
are achieved through Sensable’s Omni Phantom haptic device, where the user initially sets
the number and the nodes of the three-dimensional model, which are fixed. Then he selects
the node on which he wants to exercise the force. By using the haptic mean we are unable to
apply force but only displacement, so the straight model is solved in order to find the force in
the contact point and then reverse model is solved so we can identify the diplacements of the

other nodes. At the end of the program the user is able to observe both the initial and

deformed models through the MATLAB GUI of the Virtual Simulator.

Keywords: MATLAB, Robot Operating System, finite element model, haptic device,

Omni Phantom, Virtual Simulator.
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