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H paro sa diplwmatik diatrib , h opo-a ekpon jhke sta pla-sia tou metaptugiako
mksw treunac Eufu Sust mata Plhroforik ¢ , kai ta loip apoteltsmata thc
ant-stoighc Ptugiak ¢ Ergas-ac (PE) apotelo n sunidiokths-a tou Panepisthm-ou
Aiga-ou kai tou foitht , o kajtnac ap touc opo-ouc tgei to dika-wma anex rththc
gr shc kai anaparagwg c touc (sto s nolo tmhmatik ) gia didaktiko c kai ereun-
htiko c¢ skopo c, se k je per-ptwsh anaftrontac ton t-tlo kai to suggrafta kai to
tou Panepisthm-ou Aiga-ou pou ekpon jhke h DD kaj , ¢ kai ton epibltponta kai thn
epitrop kr-shc.
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Abstract

In this work, we start by brie y discussing the 3D point clouds registration
problem and their approximate algorithmic solutions. We discuss the problem
of biased evaluation and the successful selection of registration algorithms that
arises from the abundance of 3D point clouds registration algorithms. Then, we
propose a protocol for the unbiased selection of the 3D point clouds registration
algorithms, which is based on creating a universal benchmark comprised of
datasets from a diverse set of 3D point cloud recordings. Additionally, we
evaluate registration algorithms with this benchmark-based evaluation protocol
in global and local registration problems, discussing the results. Finally, we
propose directions for further development of this protocol, mainly in terms of

expandability and automation.
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Per-lhyh

Yy mapovoa epyacio oulnteiton 1 enthuon Tou TpolAfuatoc Tautonolnong
3A vepov onueiwy péow diapopwy olyoplduwy, xat avadexvieTo To TpOBANUA TNS
oUEPOANTTNG EMAOYHC ahyopilumy TauTomoinong Yo TV emTLyh Tawtomoinon 3A
vepyv onuelov. Tlpotelvetan €va mpwtoxoAo emhoyrc alyopiduwy ue Bdon tnv
eCavTANTINY alohOYNon TwV ahyoplluwy Tautoroinong péoa and éva civoro 3A
VEQOVY onueiwy Tou Tpoépyetan amd TNV clvieon 3A XaToypaPOY amd ULl UEY AT
Towxhior StapopeTinwy oxnvay. Ileprypdpovton ol uetpxéc aZlohOYNoNG TWV OAYO-
eliuwy xan eQopuoleTal TO TEWTOXOANO ETAOYTE TOGO Yo TNV aElLOAOYNOT OAYO-
elduwy adpric Tautonoinong 6o xou yio TNV alloAdY ot ahyopliuwy axpBoic Tau-
Tomoinong xat cu{nTodvIol To AMOTEAECUAT TOU TEwToxOAou emhoyrc. Télog,
TEOTEVOVTAL TEOTOL EMEXTACTC XAl AUTOUATOTOMONS TOU TEMTOXOANOU ETULAOYHS

alyopiduwy tautonoinong 3A vepdyv onuelwy.
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1 Eisagwg

H tautopo-hsh trisdi statwn (3D) nef,n shme-wn e-nai tna jemeli,dec pr blhma pou
br-skei efarmogtc se di forouc tome-c thc epist mhc, thc mhganik ¢ rashc kai thc
tegnolog-ac trisdi stathc apeik nishc pwc gia par deigma sthn peribal lontik tris-
di stath apeik nish, se biomhganiktc efarmogtc, sthn trisdi stathiatrik apeik nish,
sthn katagraf thc politistik ¢ klhronomi ¢ kai 1lou. Ep-shc, tgei jemeli,dh sune-
isfor sthn gronik exart,menh gwrik anas njesh pou e-nai apara-thth se dunamik

metabal I mena perib llonta, pwc sumbanei sthn aut nomh od ghsh all kai stic

dunamik trisdi statec apeikon-seic antikeimtnwn ap di forec optiktc gwn-ec [1,2].

Oi pr sfatec kainotom-ec sthn sullog 3D nef,n shme-wn ap aisjht rec gamhlo

k stouc, pwc to Microsoft Kinect ak ma kaiap kinht thltfwna, pwc to i-phone
X, aux noun taq tata thn sullog 3D nef,n shme-wn. Par Ilhla, h gr sh monttlwn
3D apeikon-sewn ap kainot mec 3D polumesiktc platf rmec pwc to oculus rift, vive
kai llec, Lgoun san apottlesma thn a xhsh thc prosbasim thtac kai kat’ eptktash
thn dhmiourg-a olotna kai megal terhc b shc grhst,n aut,n twn tegnologi,n me
apottlesma na kaj-statai anagka-a kai h an ptuxh apotelesmatik,n mej dwn tau-
topo-hshc aut,n parag menwn 3D nef,n shme-wn. H episthmonik treuna gia thn
an ptuxh gr gorwn kai stibar ,n mej dwn tautopo-hshc 3D nef,n shme-wn g-netai pio
kr-simh ap pott. Ta teleuta-a qr nia h an ptuxh tLtoiwn mej dwn tautopo-hshc e-nai
ragda-a eidik me thn an ptuxh ulismiko pou epitrtpei thn thn dhmiourg-a pol plokwn
monttIwn beltistopo-hshc kai mhganik ¢ m jhshc [3].

Me thn an ptuxh plhj ,rac mej dwn tautopo-hshc 3D nef,n shme-wn se t so mikro

gronik di sthma anak ptei tna pol shmantik Kkai kr-simo pr blhma, aut thc an-
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tikeimenik c kai amer Ihpthc axiol ghshc twn ntwn mej dwn tautopo-hshc. Oi peris-
s terec mLjodoi pou protenontai sth bibliograf-a sun jwc dokim zontai wc proc
thn taq thta exe reshc I shc kai wc proc thn akr-beia thc prok ptousac 1 shc se
sgtsh me mia pro p rgousa mtjodo pou jewre-tai wc mtjodoc anafor c kai Lgei dh
apode-xei thn apotelesmatik thta thc tan grhsimopoie-tai eurtwc ap thn koin thta

twn grhst,n [4].

Skop c thc paro sac Metaptugiak c Diatrib c, ptran ap thn an deixh tou prob-
I matoc, e-nai na parousi seimej douc gia thn amer Ihpth axiol ghsh kai epilog al-
gor-ymwn tautopo-hshc 3D nef,n shme-wn mtsa ap apt parade-gmata amer Ihptwn
sugkr-sewn touc basismtna se plhj , ra 3D dedomtnwn. Dedomtna pou tqoun proskth-
Je- me diaforetikLc teqnolog-ec, tegniktc, epogiktc peri douc kai perib Ilonta, ,ste
na dhmiourg soun tna eur s nolo dokim,n ikan na d,sei amer lhpta apotelts-
mata. Ep-shc, parousi zei thn statistik an lush twn proseggistik,n I sewn pou
prok ptoun mtsw twn diaforetik ,n algor-ymwn tautopo-hshc, dnhontac Ltsi stibar
aitiol ghsh gia thn kat per-ptwsh epilog tou k je algor-jmou, an log me thn

efarmog  me to e-doc twn dedomtnwn pou qrhsimopoio ntai.

H dom aut c thc ergas-ac epektenetai wc ex c: stic ep menec upoparagr fouc
thc eisagwg c¢ gnetai mia genik perigraf twn 3D nef,n shme-wn , twn sugqr nwn
tegnologi,n pr skthshc/katagraf c 3D nef,n shme-wn kai ttloc d-netai mia ekten c
perigraf twn efarmog,n touc. Sto ep meno kef laio (2°) gnetai tnac ekten c
orism ¢ tou probl matoc tautopo-hshc twn trisdi statwn nef,n shme-wn, twn di -
forwn up -mej dwn pou grhsimopoio ntai ,sSte na domhjo n proseggistikic 1 seic,
en, aitiologe-tai o diagwrism c¢ twn mej dwn se duo meg lec kl seic algor-ymwn tau-
topo-hshc pou aforo n ta araitc kai tic pukntc (akribe-c) taktopoi seic 3D nef,n
shme-wn. Sto tr-to kef laio, suzhte-tai to pr blhma kai h shmas-a thc amer lhpthc
epilog ¢ algor-jmwn tautopo-hshc kai protenetai o tr poc uperktrashc tou prob-
I matoc. Stic ep menec up -en thtec parousi zontai analutik ta dedomtna nef,n

shme-wn pou grhsimopoio ntai sthn mtjodo amer Ihpthc epilog ¢, pwc ep-shc suzh-

Panepist mio Aiga-ou: Diplwmatik diatrib
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1.1 Trisdi stata NLfh Shme-wn
to ntai kai oi metriktc axiol ghshc twn 1 sewn tautopo-hshc pou ja grhsimopoihjo n

gia thn amer Ihpth epilog . Sto ptmpto kef laio dnetai tna par deigma efarmog c
thc mej dou, parousi zetai h statistik an lus thc kai suzhto ntai ta apotelts-
mata. Sto tkto kef laio parat-jentai mellontikLc proekt seic pou ja mporo san na
prostejo n sthn paro sa ergas-a. Ttloc, sto tbdomo kef laio dnetai to telik

sumptrasma pou prok ptei ap thn paro sa ergas-a.

1.1 Trisdi stata NLFfh Shme-wn

'Ena 3D ntfoc shme-wn or-zetai wc to s nolo twn dedomtnwn shme-wn tou trisdi sta-
tou g, rou pou prosdior-zetai ap tna koin s sthma suntetagmtnwn. Se tna trisdi s-
tato s sthm suntetagmtnwn tna ntfoc shme-wn mpore- na anaparist tna dedomtno
sq ma (morf ) tou pragmatiko q,rou na grhsimopoie-tai gia na d,sei mia tegn-
ht anapar stas proerqomtnh ap k poio fusik s sthma (p.g. hlektronik ¢ up-
ologist c). Genik , ta 3D ntfh shme-wn par gontai ap 3D qwriko c katagrafe<
(3D scanners) all den apokle-etai na paraqjo n ap progr mmata H/U wc ana-
parast seic/l seic majhmatik,n problhm twn me thn morf sunjetik,n dedomtnwn.
Ta proanaferjtnta mhgan mata tqoun thn dunat thta katagraf c twn exwterik,n
epifanei,n /kai twn eswterik,n tom,n di forwn trisdi statwn antikeimtnwn, kata-
gr fontac mia plhj,ra qwrik,n shme-wn tou ek stote antikeimtnou, pou tgei wc
apottlesm thn dhmiourg-a en ¢ yhfiako -wc proc ton g, ro pou katalamb nei - an-

t-grafou tou antikeimtnou, kai thn anapar stas tou mtsw H/U.

Tas nola3D nef,n shme-wnmporo nsunoptik naqarakthristo nwchaplo sterh
anapar stashen c 3D monttlou. Ekt cap kwdikopo-hsh qwrik ¢ (3D) plhrofor-ac
sta ntfh shme-wn mporo n na kwdikopoihjo n epipr sjetec plhrofor-ec, pwc gia
par deigma to qr,ma (RGB) kai h lampr thta (luminance). Ap ta ntfh aut , kai me
kat Ilhlh epexergas-a, mporo n na prok youn pio s njetec morftc anapar stashc

thc 3D plhrofor-ac pwc enai ta trigwnik pltgmata epifanei,n (triangular meshes)

Panepist mio Aiga-ou: Diplwmatik diatrib
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1.1 Trisdi stata NLfh Shme-wn

Eik na 1: Arister : Sunjetik dedomtna ap 3D ntfoc shme-wn Lgei paragje- se
H/U mtsw upologistik c ep-lushc twn parametrik ,n exis,sewn en ¢ T rou. Dexi :
Apeik nish tou Polutegne-ou tou Mon qou mtsw 3D ntfouc shme-wn pou protrgetai

ap katagraf me 3D scanner.

/kai ta polugwnik pltgmata (polygonal meshes) epifanei,n. H apl thta anapar s-
tashc mia 3D dom cmtsaap tnas nolo mh sgetizomtnwn trisdi statwn shme-wn e-nai
aut pouk neita 3D ntLfh pragmatik gr sima kai dhmofil , afo e-naisgetik e kolo
na epexergasto n, na anaparastajo n kai na grhsimopoihjo n gia thn s njesh pio
pol plokwn 3D monttlwn. Sun jwc, se auttc tic diadikas-ec den apaite-tai ap to
S sthma epexergas-ac ( to gr sth) na tqei pr terh gn,sh gia llec paramttrouc
tou sust matoc suntetagmtnwn, pwc thn kl-maka tou peristrof tou. Arke-m no
to gegon ¢ ti la ta shme-a natgoun koin s sthm suntetagminwn, kai Ltsi, me mia
I-sta ap tri dec pou antiproswpe oun shme-a tou g, rou, na mporo n na apojhkeu-

to n/kwdikopoihjo n ter stiec pos thtec plhrofor-ac [5].

'Opwc ja suzhthje- ektentstera kai me parade-gmata sta ep mena kef laia thc er-
gas-ac, aut c o tr poc anapar stashc antikeintnwn/dom,n e-nai exairetik dhmofil ¢

se pollo c tome-c thc epist mhc the, tegnolog-ac ap thn Upologistik Reustomhganik |,

Panepist mio Aiga-ou: Diplwmatik diatrib
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1.2 Teqgnolog-ec katagraf c

thn Astrofusik /Kosmolog-a, thn latrik , thn Argitektonik , Mhganik , thn Gew-
graf-a, thndiat rhsh thc Politistik ¢ KIhronomi c, wec thn Eikonik Pragmatik thta,
thn Mhganik M jhsh, thn'Orash Upologist , thnaut math od ghsh kai thn Rompotik
[5].

1.2 Tegnolog-ec katagraf c

'Ena ntfoc shme-wn e-nai qr simo qi m no gia thn anapar stash en c antikeimtnou
tou fusiko k smou, Ila kai gia thn optikopo-hsh afairetik ,n ennoi,n eidik stouc
tome-c twn Majhmatik,n thc Fusik c. Wc apl par deigma parat-jetai optik ana-
par stashen c qaotiko elkust Bouali t pou Il [6] pou or-zetai ap tic exis , Seic:
dx
— = x(1
i~ X
dy 2
= = 1
at y(l x%)
dz _
dt

y) z

X

To parap nw mh grammik s sthma exis, sewn mpore- na luje- upologistik e-te me mia
apl epanalhptik mkjodo olokl rwshc (pg Newton, RK4 Klp) kai se k jeb madtna
apojhke etai se tna di nusma tna 3D shme-0 tou gq,rou. Met ap Kk poiec qili dec
epanal yeic ta shme-a pou tqoun apojhkeuje- wc I seic touc sust matoc twn ex-
IS, sewn ja br-skontai p nw ston gaotik elkust . H 1 sh tou gaotiko sust matoc
d-netai ap thn parak tw upologistik mtjodo, grammtnh se gl , ssa programmatismo
Python:

import numpy as np

import matplotlib.pyplot as plt

def bouali(Xx, vy, 2):

bouali attractor equations for a = -3, gamma=1 and mu =-0.001

Panepist mio Aiga-ou: Diplwmatik diatrib
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x_dot = 3*x*x(1-y)-2.2*z

y_dot

—y*(1-x*X)
z_dot = 0.001*x
return x_dot, y dot, z dot

dt = 0.005
num_steps = 150000

# Need one more for the initial values

Xs = np.empty(num_steps + 1)
ys = np.empty(num_steps + 1)
zs = np.-empty(num_steps + 1)

# Set initial values

xs[0], ys[O], zs[0] = (1., 1., O0.)

# Step through "time', calculating the partial derivatives at the
current point

# and using them to estimate the next point

for i in range(num_steps):

x_dot, y dot, z dot = bouali(xs[i], ys[i]l, zs[i])

xs[i + 1] = xs[i] + (x_dot = dt)

ys[i + 1] = ys[i] + (y_dot = dt)

zs[i + 1] = zs[i] + (z_dot = dt)
# Plot

fig = plt.figure(Q)

ax = plt_figure().add_subplot(projection="3d”)
ax.set_facecolor("xkcd:black™)
#ax.set_facecolor((.0, 0.0, 0.0))

#ax.w_xaxis.set _pane_color((-0, -0, .0, -0))

Panepist mio Aiga-ou: Diplwmatik diatrib
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ax.plot(xs, ys, zs, Iw=0.5, color = "white")
# ax.set_title(Bouali Attractor™)

# Hide grid lines

ax.grid(False)

False

ax.xaxis.pane.fill
ax.yaxis.pane.fill = False

False

ax.zaxis.pane.fill

# Now set color to white (or whatever is "invisible™)
ax.xaxis.pane.set_edgecolor(Ck”)
ax.yaxis.pane.set_edgecolor("k”)

ax.zaxis.pane.set_edgecolor(Ck?”)

# Hide axes ticks

ax.set_xticks([])

ax.set_yticks([])

ax.set_zticks([1

plt.savefig(’ filename.png”, dpi=300)

plt.show(Q)

Pr gramma 1: Par deigma paragwghc en ¢ 3D ntfouc shme-wn ap thn arijmhtik

ep-lush sust matoc sun jwn diaforik ,n mh grammik,n exis, sewn

To di nusma pou prok ptei, apotele-tai ap shme-a tou g, rou pou antiproswpe oun
thn I sh tou mh grammiko sust matoc kai mpore- na anaparastaje- wc tna 3D ntfoc.
Sthn parak tw eik na anapar-statai h 1 sh wc 3D ntfoc shme-wn. E-nai profantc

ti h optik anapar stash thc I shc mpore- na d,sei mia diaisjhtik ant-lhyh gia
to s sthma mh grammik ,n exis,sewn (p.q. h summetr-a pou ditpei ton elkust ) pou
e-nai Fainomenik ad nato na exaqje- empeirik apeuje-ac ap tic exis, seic, qwr-c thn
gr sh ergale-wn kai mej dwn an lushc sust matoc mh grammik,n exis,sewn. To
apottlesma tou progr mmatoc arigmhtik c ep-lushc tou sust matoc, anapar-statai

sthn Eik na 2, de-gnei thn morf tou elkust me paramttrouc (a, g, m)=(-3, 1, -

Panepist mio Aiga-ou: Diplwmatik diatrib
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0.001), met ap 15000 epanal yeic. Parathre-tai ti pr keitai gia par xeno elkust

me mia emfan summetr-a tou sto ep-pedo yz.

Eik na 2: Sunjetik ntfoc 3D shme-wn pou anaparist thn I sh en c dunamiko

sust matoc tri,n sun ywn mh grammik ,n diaforik,n exis, sewn.

'Ektoc ap thn anapar stas 1| sewn mtsw upologistik,n mej dwn H/U oi prag-
matiktc dunat thtec twn 3D nef,n shme-wn fanontai sthn katagraf dedomtnwn ap
ton pragmatik k smo. Up rgoun di forec teqnolog-ec katagraf c antike-menwn me
thn gr sh 3D nef,n shme-wn kai h k je tegnolog-a sun jwc grhsimopoie-tai gia
thn katagraf antike-menwn diaforetik c¢ kl-makac. 'Etsi, gia par deigm , en, h 3D
apot pwsh en c autokin tou mpore- na g-nei me tna forht 3D scanner, gia thn 3D
apot pwsh miac meg Ihc edafik ¢ tktashc (p.q. en c bouno ) apaito ntai tegnolog-ec

doruforik ¢ 3D katagraf c.

Oi basiktc par metroi kathgoriopo-hshc twn tegnologi,n 3D katagraf c mpore- na

sumpiesto nsed om no k riec paramttrouc mporo n na tic qarakthr-soun epark,c.

Panepist mio Aiga-ou: Diplwmatik diatrib
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1.2 Tegnolog-ec katagraf c

H pr,th par metroc ehai o sunolik ¢ ariym ¢ shme-wn an antike-meno kai mpore-
na garakthr-sei thn poluplok thta tou antikeimtnou. H de terh par metroc enai to
fusik mkgejoc tou antikeimtnou pou proor-zetai gia na katagrafe-. Oi duo auttc
par metroi enai arkettc gia na prosdior-soun lo to e roc twn tegnologi,n pou
grhsimopoio ntai gia thn 3D katagraf antike-menwn opoiasd pote kl-makac kai polu-
plok thtac. Sthn Eik na 9 fanontai lec oi teqnolog-ec 3D katagraf c an loga me

thn kl-maka kai ton arigm twn shme-wn pou katagr foun.

Y
10Mi Close-range / . \
_ / Agrial atellite
3 - photogrammetry q.. [ - 9
2 [ 3 emote Sensing
s and| photogra:lmmel{y
£ 100000 \
é terrestrial laser\scanners andf.!,.lﬂAR AN
= 10000
=
H N
E 1000
S
2 10
-
A
—
w 10 Hand
=
o easurements
Oim im 10m 100 m 1km 10 km 100 km 1000 km
Object / Scene Size

Eik na 3: Kathgoriopo-hsh tegnologi,n katagraf c 3D nef,n shme-wn. O oriz n-
tioc xonac anaparist to mkgejoc thc skhn c, en, o0 k jetoc xonac anaparist to

mkgejoc thc katagraft ¢ 3D shme-wn.

Xekin,ntac ap tic mikrtc kl-makec kai mikro ariym 3D shme-wn (gamhl c an lushc
katagraftc ap 1 wc 100 shme-a) br-skontai oi teqnolog-ec 3D katagraf c mksw
epaf c (tactile), h pio koin tegnolog-a onom zetai tactile-CMM (coordinate mea-
surement machine) kai apart-zetai gia tna mhg nhma me mia kino menh mikrometrik
kartesian b sh kai tna k jeta kino meno aisjht rio af c. To aisjht rio d natai

na kine-tai egk rsia metr,ntac thn metat pish tou se k je b ma k tw me st go na

Panepist mio Aiga-ou: Diplwmatik diatrib
17



& MANEINIZETHMIO

&Y AITAIOY Mejodolog-ec Amer Ihpthc Epilog c Algor-jmwn Tautopo-hshc
Nef_,n Shme-wn

Ge , rgioc Korrtc

1.2 Teqgnolog-ec katagraf c

diathr sei mia stajer d namh epaf c sto antike-meno pou katagr fei. H kartesian
b sh Kkine-tai sto ep-pedo xy kal ptontac Ih thnepif neia b ma-b ma. 'Etsi, se k je
b ma mia Tri da shme-wn tou g, rou katagr fetai. H m.jodoc aut partgei exairetik
akr-beia qwr-c J rubo sta dedomtna kai epiltximh an lush. Par’ I’ aut , h uyhl
akr-bei kai an lush me auto tou t pou thn 3D katagraf <Lrgetai me to k stoc
thc epanalhyim thtac, afo ta shme-a tou gkou tou antikeimtnou katagr fontai tna
proc tna.Gia to I go aut auttc oi mtjodoi grhsimopoio ntai se antike-mena mikr c
kl-makac (0.1mm - 1m), I gw tou periorismtnou megtjouc twn suskeu,n aut,n, pou

apaito ntai epanalhptik epibebaiwmtnec metr seic uyhl c akribe-ac.

Suneg-zontac me thn 3D katagraf antike-menwn uyhl terec kl-makec (gamhl c
an lushc) br-skontai oi geirwnaktiktc katagraftc ( 10mm - 10 m), pou oi metr -
seic sulltgontai geirok-nhta kai me th gr sh apl,n metrhtik ,n ergale-wn (q rakec,
bernitrouc, mezo rec, apostasi metra klp). Se ak mh megal terec kl-makec kata-
graf ¢ (10m - 5km) gamhl c an lushc br-sketai h topograf-a pou oi metr seic
kai oi apost seic upolog-zontai gwniometrik me eidik exoplism (skopeutik t pou
theodolite). Ttloc, se ak mh megal terec kl-makec, h gamhl ¢ an lushc katagraf
g-netai mksw doruforik ¢ tegnolog-ac prosdiorismo jtshc, pwc gia par deigm to
Global Navigation Satellite System (GNSS). Se lec tic parap nw peript, seic an kai
to s nolo twn shme-wn pou katagr fontai enai mikr , ta shme-a katagraf c garak-

thr-zontai ap egguhmtna uyhl akr-beia.

Oi tegnolog-ec katagraf ¢ 3D shme-wn gamhl ¢ an lushc enai exairetik qr simec
eidik tanhpoluplok thta tou proc katagraf antikeimtnou e-nai sgetik mikr . Stic
periss terec peript,seic mwc, to endiaftron 3D katagraf c gtrnei se proc antike--
mena uyhl ¢ poluplok thtac pwc ta periss tera antike-mena thc kajhmerin ¢ zw ¢
pou apaito npukn terec katagraftc nef,n shme-wn (ap 100 twc 100.000.000 shme-a).
Anex rthta me thn kl-mata tou antikeimtnou proc katagraf oi tegnolog-ec uyhl c
an lushc gwr-zontai se d o k riec kathgor-ec. Tic fwtogrammetriktc tegnolog-ec kai

tic apostasiometriktc tegnolog-ec (range finder, LiDAR ). Kai oi duo k riec tegniktc
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