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Y roAroyiotikny Opoon
20vBeon [lovopouatog




Y roAroyiotikny Opoon
20vBeon [lovopouatog

[Iog pmopovpue va cuvBEcovue Eva TavOPaLd;
* TPEMEL VO AVTIOTOLYIcOoVE (OTOlYicOVE) EIKOVEG...




Y roAroyiotikny Opoon
20vBeon [lovopouatog

Avtiototion pe ypnon Xopoktnprotikov (Features)
* Evtomiopnog XapoakTtnploTik®v oTig 000 EIKOVEG...
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Y roAroyiotikny Opoon
20vBeon [lovopouatog

AvTtiotolyion pe ypnon Xopoktnprotik®v (Features)
* Evtomopudc XopoKInpioTiKOV 6T 000 EIKOVEG

* Evpeon Avtiororywv XopoKTnpioTIKOV
* Xpnon towv Avtictorywyv onUEl®V Yo 21oiyion




Y roAroyiotikny Opoon
20vBeon [lovopouatog

[Ipwto IIpodBAnua

* Evtomioe 10 1010 onueio aveldptnta 6Tig 000 EIKOVECG

AbokoAn av Oyl akatopbmn n aviictoiylon...

XPeolONAOTE KATL EXUTAEOV... VOV ETOVOAAUPOVOLEVO OVIYVEVTT



Y roAroyiotikny Opoon
20vBeon [lovopouatog

Agvtepo IIpoBAnua

Evtomice yia kdOe onueio 10 owoto avriororyo tov...

XPpeolOUAoTE VOV 0SI0TIOTO Kol CEYMPLOTO TEPTLYPAPEQ



Y roAroyiotikny Opoon
20vBOeon Llovopaouotog

e Ta yapoaKTNPIGTIKA GNUELN YPNCLULOTOIOVVTOL ETIGTG
oTN:
— 2toiyton Ewkovov (Image alignment)
— 3-A avokotacKeL
— IyvnAation xivnong (Motion tracking)
— Avayvopion avtikelwévaov (Object recognition)
— A£gIKT000TNoN Kol avAaKTNon amxd BAcn 0e00UEVOV
(Indexing and database retrieval)
- KabBoonynon pounodt (Robot navigation)
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Y roAroyiotikny Opoon
20vBOeon Llovopaouotog

EmBupuovpue va:

Aviyvevovue to io1o. eVvoropEPOVTa onuElo
OVECOPTNTO, ATTO TIG

. [ewuetpirxes Kot

.« Dwrouetpireg

alloyeg (TOaPOLOPPWOELS) THS EIKOVOG. ..
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YroAloyiotikyy Opoon

Aviyvevteg (Detectors)

e [coueTpika

- Hepwotpooric [ = ’

— Ouototrog (mep1oTpoPr] + OUOLOUOPPT] KALLAK®OGT)
— 2VYYEVELOG - = - - = .
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YroAloyiotikyy Opoon

Aviyvevteg (Detectors)

® DOTOUETPIKA

Movtédo ypouuikav mopouoppmoemy

[(x,y)=al(x,y)+ 3
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Y roAroyiotikny Opoon
20vBOeon Llovopaouotog

EmAéyovtoc «oworayn XapoktnpioTikd ...

e [1010 eivan eva «xalo Xopakxtnpiotikoy;
— Ixavomoiel tmv vwoOeom g «brightness constancy»
— "Eyervopn (0AAG 0ev petaPdiieton mdpo ToAD).
— A&V TAPOLOPPOVETAL TTOAD UE TO TEPUCLA TOL YPOVOU.
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Y roAroyiotikny Opoon
20vBeon [lovopouatog

Aloxpitd Koppatio:

Aviyveutnc “Iwviog” : aviyveDeL onuein LE OLKPITOVC YEITOVEC
KataAANAOVG Y10 emiPePainon avtiotoryicewmy.
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Ymoloyiotikn Opaon

Emoxomion MaOnuotog

e Aviyvevmg 'oviov tov Harris (Corner Detector)
- Ieprypaen
—- Avdivon
e Embuuntéc Iowdotrec Aviyvevtav (Detectors). AvoicOnoia oe:
— IleproTpoen
—- AMoyn KAipocog
~- Ootouetpikeg [apapuopemoelg
e Embuvuntéc Ioromrtec Ieprypapéwv (Descriptors). AvaisOnoia ce:
— lleprotpopn
- AMaayn KAipoxaog
—- Ootopetpkég Hapapopemoelg
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Y roAroyiotikny Opoaon

Aviyvevtne tov Harris-Baoikn loga

ATOUTNCELC:

* Qo wpémel va avayvopilovue To «oTUeio» Kortaloviac LEcO
amo €va, KpoO moapdovpo.

* OAicOnon tov mapabvpov Tpog omolonmToTe Katevbuvven o
TPETEL VAL EXEL OC WTTOTEAEGLA, TNV EVTOVT OAAXYT] TNG
POTEWVOTNTUC.
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Y roAroyiotikny Opoaon

Aviyvevtng tov Harris-Baoikn loco

“Emineon” meployn: “Axpn’”: Kopd oAroyn “T'ovio”: ZNHoVTIKES
Kopd aAroymn. Kot TNV Korevbvvon QAAOYEG TTPOC ONEC TIG
NG OKUTC. Katevbvvoels.
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YroAoyiotikn Opaon
Aviyvevtng tov Harris-Baooikn loco

Bocileton otnv 10€a ¢ avtocucyEtiong (auto-correlation)

YNUOVTIKEG AoPopEC TPog OAEG TIC ateLBUvoelc mmp Evolapépov Xnueio
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Y roAroyiotikny Opoaon

Aviyvevtng tov Harris-Baoikn loco

Demo evog onueiov (+ pe Eexmplotong YEITOVEC.
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Y roAroyiotikny Opoaon

Aviyvevtng tov Harris-Baoikn loco

Demo evog onueiov (+ pe Eexmplotovg YEITOVEC.
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Y roAroyiotikny Opoaon

Aviyvevtng tov Harris-Baoikn loco

Demo evo¢ onueiov (+ pe Cexmplotovg YEITOVEC.
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Y roAroyiotikny Opoaon

Aviyvevtng tov Harris-Baoikn loco

Demo evog onueiov (+ pe Eexmplotong YEITOVEC.
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Y roAroyiotikny Opoaon
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Y roAroyiotikny Opoaon
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Demo evog onueiov (+ pe Eexmplotong YEITOVEC.
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Y roAroyiotikny Opoaon

Aviyvevtng tov Harris-Baoikn loco

Demo evo¢ onueiov (+ pe Cexmplotovg YEITOVEC.
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Y roAroyiotikny Opoaon

Aviyvevtne tov Harris-Baoikn loga

[oavikéc XvvOnkec:

® Mntpmo AVTO-GLGYETIONC
— Ilepié€yerl «minpopopion yio T OOUN TNC YELTOVIAG
— Xpnon Métpov Baciopévon oTig 1010TIUEC TOL UNTPOOV
® AVO (2) un UNOEVIKEG IOI0TIUEG =) £VOLAYENPOV OIUELO
e Mia (1) un unoevikn ot mm)  OKUES
® Mnogv (0) pun UnOEVIKEC WO0TILEG wmmp  OLLOIOUOP PN TEEPIOYT]
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Y roAroyiotikny Opoaon

Aviyvevtne tov Harris-Baoikn loga

Ipaypoatikeég ZvvOnkec:

e Aviyvevon Evolapépovtoc Xnueiov
~ Oplopndg KATOPAOL GTIC 1OL0TIUES

~ Tomko6 péyioto yio tomkdtnto (local maximum for
localization)
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Y roAroyiotikny Opoaon

Aviyvevtne tov Harris-Baoikn loga

Y\omoinon ¢ Baocwmcc Io€ac:
YVVAPTNOT OVTO-XVoYETionc Yo éva onueio (X,)

Ko o oAicOno”n tov katd (Ax,Ay):

fxy(AxﬂAy) = z(](xkaYk)_](xk +Ax, y, +AJ/))2

(xk >k )EW
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Y roAroyiotikny Opoaon

Aviyvevtne tov Harris-Baoikn loga

YLomoinomn ¢ Baocwmcc Iocac:
IIpocéyyion Taylor kot Mntpmo Avto-Xvcy£Tiond:

Ax
I(x, + Ax, y + Ay) = 1(x, y, ) + (L (%, 1) Iy(x"’y"))(Ay)

Apa:
2

J (Ax,Ay) = 2 (]x(xk9yk) [(xkﬂyk){Ax)
M (x, W ’ Ay
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Y roAroyiotikny Opoaon

Aviyvevtne tov Harris-Baoikn loga

YLomoinomn ¢ Baocwmcc Iocac:
OpiCovrac:

* TO UNTPOO AVTO-ZVGYETIONG

C (XY SV (X W

} E[x(xk9yk)]y(xk9yk) E(]y(xk,yk))z

_(styk ) S /4 (XY SV

e ko t0 Atavoopa A =[Ax Ay], épovpe:
fo (D) = A CA

Z(Ix(xkﬂyk))z E]x(xk»yk)[y(xkayk)
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Y roAroyiotikny Opoaon

Aviyvevtng tov Harris-Baoikn loco

Méon ardayn poTeEvVOTNTOC Yo OAlcONoN A:

fxy(A) = Ew(xk»yk)(](xk +Ax, y, + AY)_](xkayk))z

(xk Vi )EW
OMeOnuévn Apywn Ewova

2uvapnon

[TapaBvpov Ewova
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Y roAroyiotikny Opoaon

Aviyvevtng tov Harris-Baoikn loco

Eoto f, X (A) = ACA Ay, A, ot wroteg tov C.

KatebBvvon tng

YPNYOPOTEPTG
aAAOYNG

KatevOvvon g

o 0PYNG
aAAOYNG

‘EAdewyn: £ (A =c
Xy
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Y roAroyiotikny Opoaon

Aviyvevtng tov Harris-Baoikn loco

Koatnyoptlomoinon tov onueiov e eikdvog Pdcel tov 1d10tiumy tov Mntpoov C:

Ao
Taovia”:A xar A, >>0,

A~ Ay; H favEdver mpog
OAeg T1g KaTeLBHVOELS

QO

A, ko A, pikpéc.
H f etvon «oyedovy :ll>
oto.fepn




Y roAroyiotikny Opoaon

Aviyvevtne tov Harris-Baoikn loga
det(C) = A A,
trace(C) = A, + A,

Meétpo andkpiong «I wviocy:
R(C) =det(C) - k(trace(C))’

omov k — gumelpikn otabepd, £ = 0.04-0.06
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Y roAroyiotikny Opoaon

Aviyvevtne tov Harris-Baoikn loga

* To R(C) e€aptdton amoxieiotird amd TIC IOIOTIUEC TOL UNTPOOV
AVTO-XVGYETIONC.

* To R(C) maipver ueydlec (OTIKES) TIWEC GE YmViEC.
* To R(C) elval apvytiro 6TIC OKUEC.

* To |R(C)| elvan uixpo e opOIOUOPPES TEPLOYES PMOTEVOTNTOG.
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Y roAroyiotikny Opoon

Aviyvevtng tov Harris-Avoivon loiotiudv

“Tovia”: R>0

QO
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Y roAroyiotikny Opoon
Aviyvevtng tov Harris-Avoivon loiotiudv

Mn dwaxkpitd TunpaTO:

H BaBuioa (avddeita) tng eikdvog G€ [N O10KpLITd TUNUOTA TG ETva:
* gite unoevikn
e glte €yel éva KOPLo GTOLYELD.
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Y roAroyiotikny Opoon

Aviyvevtng tov Harris-Avoivon loiotiudv

Awokprtd TunpoTo:

H BaBuioa (avddeita) tng ekOVOS GE OLUKEKPIUEVO TUNUATE TNG EXEL
000 KVOpLa oTOTYELN:

= rank(C) =2
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Y roAroyiotikny Opoon

Aviyvevtng tov Harris-Avoivon loiotiudv

R(C)>>0




OV

von oot

r 7,

Y roAroyiotikny Opoon
-Aval

tn¢ tov Harris

Aviyveo

R(C)<0




Y roAroyiotikny Opoon

Aviyvevtng tov Harris-Avoivon loiotiudv

|R(C)|< ¢




Y roAroyiotikny Opoon
Aviyvevtnc tov Harris-AAyopi6uoc
(R. Harris, 1988)

e O AlyoprBuoc:

— Bpioketl onueia mov £yovv ueydlec tiues 100 KUETPOLY
R(CO) (R(C) > T (xotm@Ar)).
- Kpatder ta tomixd péyioro g R(C).
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Y roAroyiotikny Opoon
Aviyvevtne tov Harris-AAyopi6uoc
(R. Harris, 1988)
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Y roAroyiotikny Opoon
Aviyvevtne tov Harris-AAyopi6uoc
(R. Harris, 1988)
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Y roAroyiotikny Opoon
Aviyvevtnc tov Harris-AAyopi6uoc
(R. Harris, 1988)
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Y roAroyiotikny Opoon
Aviyvevtne tov Harris-AAyopi6uoc
(R. Harris, 1988)
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Y roAroyiotikny Opoon
Aviyvevtnc tov Harris-AAyopi6uoc
(R. Harris, 1988)

1 52
1. Dilrpdpiopa g ewkdvac pe éva Gaussian gidtpo: G(x) = \/2— e 27
JU

2. YrmoAoyiouog g Paduioac NG EIKOVOG.

3. T k@B pixel ¢ ewkdvog Kot yio Tapddvpo DPOLS YIVETOL O VTTOAOY1-
GUOC TOV UNTPDOOV AVTO-XVGYETIONG:

C= Y VI(x,y)VI(x,y)
x, W

0]

w

Ko Tov «pétpovn: R(C)

4. EmAoyn TOV KOADTEP®V VTOYNPLOV YOPOKTIPLOTIKOV.
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Y roAroyiotikny Opoon
Aviyvevtne tov Harris-AAyopi6uoc
(R. Harris, 1988)

1

J2r

1. ®ktpapiopa g ewovas pe éva Gaussian oidtpo: G(x) =
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Y roAroyiotikny Opoon
Aviyvevtne tov Harris-AAyopi6uoc
(R. Harris, 1988)

2. Yroloyiopog tov avaderta VI(x, ) g ewovag.

. g
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Y roAroyiotikny Opoon
Aviyvevtnc tov Harris-AAyopi6uoc
(R. Harris, 1988)

- o "

3. T kaBe pixel g gwcdvag Kot yio Tapdbvpo vpovg T, YiveTol 0 VTOAOYIGUOG:

. 70V UNTPOOL Avto-Xvoyétions: C = E VI(x,y)VI(x, )
x, yew

. kat Tov «pétpovy: R(C)
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Y roAroyiotikny Opoon
Aviyvevtnc tov Harris-AAyopi6uoc
(R. Harris, 1988)

4. EmAoyn TOV KOADTEP®V VTOYNPLOV YOPOUKTPLOTIKOV.
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Y roAroyiotikny Opoon
Aviyvevtne tov Harris-AAyopi6uoc
(R. Harris, 1988)
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Y roAroyiotikny Opoon
Aviyvevtne tov Harris-AAyopi6uoc
(R. Harris, 1988)
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Y roAroyiotikny Opoon
Aviyvevtne tov Harris-AAyopi6uoc
(R. Harris, 1988)
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Y roAroyiotikny Opoon
Aviyvevtnc tov Harris-AAyopi6uoc
(R. Harris, 1988)

e AvaioOncia oe Ilepiotpoéc;
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Y roAroyiotikny Opoon
Aviyvevtnc tov Harris-AAyopi6uoc

(R. Harris, 1988)

e AvaioOncia oe Ilepiotpoéc;

H élewyn meprotpépetar aAld 10 oynua tne (0OnAnon ot
1010TIUEC) TTapapéEVoouy ot ioec!!!

‘ To «uétpor R(C) eivar avaicOnto oe TePIGTPOPEC TG EIKOVOG.
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Y roAroyiotikny Opoon
Aviyvevtnc tov Harris-AAyopi6uoc
(R. Harris, 1988)

e AvaioOncia oe Potouetpikéc Iopapoppmdcelc;
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Y roAroyiotikny Opoon
Aviyvevtnc tov Harris-AAyopi6uoc
(R. Harris, 1988)

e AvaisOnocia e Dotouetpikeg [apapoppmcelc;
AvoaioOnoio ce allayéc e Aoumepotntos (brightness):
[(x,y)=1(x,y) +

aAla evoucOnoio oe aAlayEG TG avtifeong (contrast)

[(x,y) = ed(x,)
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Y roAroyiotikny Opoon
Aviyvevtne tov Harris-AAyopi6uoc
(R. Harris, 1988)

e AvaioOnocia oe alrloyéc KAipakoag;
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Y roAroyiotikny Opoon
Aviyvevtnc tov Harris-AAyopi6uoc
(R. Harris, 1988)

e BEvailcOnocia oe aAlayéc Khipokoc

Aoy KAipakog n

O\a to onueia .
KOTTYOPLOTOL00VTOL (MG ['ovia!
COKUESH
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