AVIXVELGT XOPOKTNPICTIKWV

> nuEia ‘TtAovol0¢ Kal oTIBOPC avaTtopaoTacnG
Xprjon o€ avtiotoixion / avayvwpion

Avixveuon ywviwv

Avixveuan KnAidwv

XOPAKTNPIOTIKA € TIOANATIAEC KAIPOKEC
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AViXVELTN YWVIWV

STABUIOHEVN METT TIUN TETPAYWVIKIC OTIOKAIONC
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Aviyveuon ywviwv (Harris & Stephens)
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C.Harris and M.Stephens, A combined corner and edge detector,
Alvey Vision Conference, 1988.



Aviyveuon ywviowv (Harris & Stephens)

R=|M|-k(trace M )*=2,4,—k(A,+24,)°




AVIYVELOT] YWVIWV : OIOVUCUOTO KAIONC

SVD : gradient
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Avixveuarn yoviwv (Shi & Tomasi)

R=min(A,,A,)

J. Shi and C. Tomasi. Good Features to track,
IEEE Conf. on Computer Vision and Pattern Recognition, 1994



AVIXVELTN YWVIWV
(Features from Accelerated Segment Test)

AC BewpnBEi KLUKAIKI TIEPIOXH OKTIVOC r YOPW OTIO TO LTTOYNPIO onUEio p

AV n oLVEXOUEVA CNEIa Eival OAA PWTEIVOTEPOA ATIO TOV TTLPIVA KATA TOULAAXIOTOV t,
Il OAQ OKOTEIVOTEPO OTTO TOV TTUPNVO KOTA TOUVAAXIOTOV t,

TO ONUEIO p AVIXVEDETOl WC YWVIAKO.

E. Rosten, R. Porter and T. Drummond. Faster and Better: A Machine Learning Approach to 10
Corner Detection, IEEE Trans. on Pattern Analysis and Machine Intelligence, 2010



AVIXVELTN YWVIWV
(Features from Accelerated Segment Test)
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MePIOYEC AKPOTAUATWV PEYIOTNC CTUOEPOTNTUC

[MePIOXEC XAPAKTNPI(OUEVEC OTIO OXEAOV OUOIOPOPEPN EVTOON
TIEPIBAAAOUEVI ATIO EUPOVOC OVTIBETO TTOPACKAVIO

> UYYEVEID JE LOATOPPAYUATO

—

12



MePIOYEC AKPOTAUATWV PEYIOTNC CTUOEPOTNTUC

[EPIOXEC XAPOAKTNPICOPEVEC OTIO OXEAOV OUOIOPOPPN EVTOON
TIEPIBAAAOUEVI ATIO ELPAVIC OVTIBETO TTOPACKAVIO
AKOAOLBIO SLOBIKOTIOINGEWV PE ‘KATWPAI

T+(n—1)AT, n=1,2,...
E0peon ocLVOEDEPEVWV CLVIOTWO WY TWV CNUEIWV TIAVW ATIO TO ‘KATWQAL,
VIO OVIXVELOT PWTEIVWV TIEPIOXWV OE OKOTEIVO TIEPIBAAAOV

EVpEON OLUVOEDEPUEVWIV CUVIOTWO WY TWV ONUEIWV KATW ATIO TO ‘KATWOAL,
Y10 QViXVELON OKOTEIVWV TIEPIOXWV OE PWTEIVO TIEPIBAAAOV

Avixveuon oTaBepwV CUVOEPEVWV TUVIOTWO WV

T+(n—1)AT| B |RT+(n+1)AT|

R
w:

METpo €VOTABEING | RT+nAT‘
i

TOTUKO EAQXIOTO TOU PETPOL ELOTABEINC

J. Matas et al., Robust wide baseline stereo from maximally stable extremal regions,
British Machine Vision Conference, 2002.
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MePIOYEC AKPOTAUATWV PEYIOTNC CTUOEPOTNTUC

[MEPIOPIOUOC PEYEBOLC TIEPIOXWV [EPIOPIOUOC EKKEVTPOTNTOC




MePIOYEC AKPOTAUATWV PEYIOTNC CTUOEPOTNTUC

[MeplopIoUOC KateLBLVONC




MEPIOYEC AKPOTAUATWV PEYIOTNC CTUOEPATNTUC

AT~10

[ePIOPIOUOC
HEYEBOLC

[eploplopoC
augnong

[MEPIOXEC MEYIOTNC
oTa0EPOTNTOC KAl
LEYIOTNC €KTOONC
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AVIXVELON XOPOKTINPICTIKWV Kl KAIOKO

H avixveuan ywviwv dgv gival avaAAoiwTn oTnNV oAAayr KAIMOKOC
Mo oLYKPION EIKOVWV Eival XpNOIUN N €§aywyr] XOpaKTNPIOTIKWY
O€ TIOAATIAEC KAIPOKEC

H ouvéENIEN pE PIATPO Gauss ETUTPETIEL TN UETABOAN UE TNV KAipoKa (o)

X +y’
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1 exp(—
2mo° 20

h(x,y)=

Meiwaon Tng avalvong
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AVIXVEUGT) KNAIGWV Kal KAIpaKa

H avixveuarn KnAidwv PUTIOPEL va Yivel JE T AaTTAaciavy) Tou @iATpouv Gauss
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AVIXVEUGT) KNAIOWV TIOANATIAWY KAIPAKWVY

A0ENON TNC KAIMOKOC CUVETIAYETAI PEIWON TNG OTIOKPIONC
KavovikoTtoinon tn¢ AaTtAaoiovrg Tou QIATpou Gauss w¢ TIPpo¢ TNV KAIPOKO
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Avixveuon aKpOTATWVY WE TIPOC BEON Kal KAipaKa
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AVIXVEUGT) KNAIOWVY TIOANATIAWY KAIPAKWV

AviXveELON aKPOTATWV WC TIPOC BEON Kol KAipaKa
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AVIXVEUGT) KNAIOWVY TIOANATIAWY KAIPAKWV
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AVIXVEUGT) KNAIOWVY TIOANATIAWY KAIPAKWV

AvixVeLON OKPOTATWY W TIPOC BEDT Kal KAiaKa
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Avixveuon knAidwv : olagpopa Gauss (DoG)
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AVIXVELOT) OKPOTATWY Olapopac Gauss
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AVIYVELOT) OKPOTATWY AATIACCIOVIC Gauss
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KAipaka (s+3)

Aviyvevaon anueiwv evolagepovtog (SIFT)

XwpPIopoOg TNC KAIHOKAC O€ OKTAPBEC
>T00ePOC AOYOC OAAAYNC KAIMOKOG
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D. Lowe, Distinctive image features from scale-invariant keypoints, Intern. J. of Computer Vision, 2004. 26



olapepovtoc, (SIFT)
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AVIXVELOT) CNUEILV EVOIOPEPOVTOC
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D. Lowe, Distinctive image features from scale-invariant keypoints, Intern. J. of Computer Vision, 2004.



AVIXVELOT) CNUEILV EVOIOPEPOVTOC

EEGAeIPn onuEiwy akung (KPITPIO aviXVeLoNC YwVIWVY)

D(a) ATIOKPIoN dla@opac iAtpwyv Gauss
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D. Lowe, Distinctive image features from scale-invariant keypoints, Intern. J. of Computer Vision, 2004.
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AVIXVELOT) CNUEILV EVOIOPEPOVTOC

Avixveuaon akpoTatwy (B€on / KAipaka) B
BeAtiooon akpifeiag BEong Kal aroppidPn onUEiwv PE XaunAn avtibeon I
EEAAelPn onuEiwv akung (KPITRPIO avixveuaonc ywviwyv) A
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D. Lowe, Distinctive image features from scale-invariant keypoints, Intern. J. of Computer Vision, 2004.



2 NUEio-KA&10I : kKaTeLBLVON

YTIOAOYIOPOC I0TOYPAUMATOC TWV
KOTELOVVOEWV NG KAIONC TOTIIKA

(36 TIUEQ)

L(x,y+1)—L(x,y—1)
L(X+1:y>_L(X_1)y)

>TAOPIoN PYE PMETPO KAIONC Kal
OTIO0TACN ATIO KEVTIPO

0(x, y)=arctan

EOpean eTikpatoLoag KateLBLVoNC
(] KAl ETUKPATOLOWV)

[MPoCdIOPICPOC GNUEIOL KAEIBIOU :
B€on, KAiPaKa, KatevbBuvaon

o 1 2T

D. Lowe, Distinctive image features from scale-invariant keypoints, Intern. J. of Computer Vision, 2004. 31



2 NUEIO-KAEIOIA : KOTEVOULVOT)

D. Lowe, Distinctive image features from scale-invariant keypoints, Intern. J. of Computer Vision, 2004. 32




2ZNUEIO-KAEIOIA : TIEPLYPOIPN)

MTIAOK 16 X16 BE0EWV XWPICHEVO OE 4X4 LTTO-UTIAOK
loTOYpOupa KAioNC pE 8 KOTELBUVOEIC

Meplypa@eac : 4x4x8 = 128 TIHEG

Image gradients Keypoint descriptor

D. Lowe, Distinctive image features from scale-invariant keypoints, Intern. J. of Computer Vision, 2004. 33



2ZNUEIO-KAEIOIA : TIEPLYPOIPN)

Meptypagn HE ava@opd oTnv KatevBuvaon

Meplypa@eac : 4x4x8 = 128 TIHEG

L|

D. Lowe, Distinctive image features from scale-invariant keypoints, Intern. J. of Computer Vision, 2004. 34



AviXVveLON KOl TIEPIYPUPN CNUEIV
gvolagpepovtoc (SIFT)

[Meplypa@n avoAAOiwTN O€ PETAPOPA, TIEPIOTPOPH KAl AAAAYT KAIMOKOC

AVTOXH O€ AANOYEC PWTEIVOTNTAC, BOPULRO KAl HIKPEC OANAYEC OTNV OTITIKA Ywvia
AVTOXI O€ TOTIIKEC YEWMETPIKEC TIAPAUOPPUWUOEIC

YPnAn d10KPITIKNA IKAVOTNTO

AVTOXH O€ UEPIKN aTIOKpLYN

D. Lowe, Distinctive image features from scale-invariant keypoints, Intern. J. of Computer Vision, 2004. 35



ATtAoLOTEPO Kal TaxUTEPT (SURF)

, : _|L, L,
Mpoogyyion ¢ Ecolavig H= y
Lyx Lyy
i 1
' . Mpoogyyion yia
=mmas | M og=1.
| 5 1]

ATIOTEAEOUOTIKOC UTTIOAOYIOUOC : CUOOWPEVTIKN EIKOVA
YTEPOEyHATOANYPIa QIATPWVY aVTI YIO UTTOOEIYUOTOANYIO EIKOVWV

A
SUCOWPELTIKN ekova I (m,n)

Eicodog f(m,n) 'E¢odoc  y(m,n)
I(m,n)=f(m,n)+I(m,n—1)+I(m—1,n)—I(m—1,n—1)

y(m,n)=I(D)+I(A)-I(B)-I(C)

H. Bay, H., A. Ess, T. Tuytelaars, and L. Van Gool, SURF: Speeded Up Robust Features, 36
Computer Vision and Image Understanding, 2008

https://people.ee.ethz.ch/~surf/index.html
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ATtAoLOTEPO Kal TaxUTEPT (SURF)
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H. Bay, H., A. Ess, T. Tuytelaars, and L. Van Gool, SURF: Speeded Up Robust Features,

Computer Vision and Image Understanding, 2008
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DIATPU OI0POPUC NECLWV TINWV

Méon TN

Gauss
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MNepiypageac SURF

EUpeon katevBuvong : @iAtpa Haar
>T1a0uion Gauss
DiATpa Kal TIEPIOXN EAPTWHEVA OTIO TNV KAIpPOKa

dy

& ~ & Topéog %

MéyeBog avaloya pe
NV KAipaka (x 20)
Meplypagéac :
dlavuopua (64)

H. Bay, H., A. Ess, T. Tuytelaars, and L. Van Gool, SURF: Speeded Up Robust Features,
Computer Vision and Image Understanding, 2008
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ATtAoLOTEPO Kal TaxUTEPT (SURF)
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