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NMepiexopeva AIGAEENC

¢ Mop@oAoyia kal Mop@oAoyikn avaAuon
£IKOVAC

¢ Baolkeg evvolec Mop@oAoyiac
¢ [Mapadeiypara Matlab

o v koAdtepn mapakorlovOnom €xovpe 3 €00V SLUPAVELES:
Baoiwkn mAnpogopia (yia mpomtuytakovg), Iapadeiypoto Matlab ,\
Y10, TPOTTLYLOKOVC Kol TpOYmPMUEVE epguvnTikd Oéuata (research) n

$2% TEI Kpiyng

?LJ-;JJ Texvohoyikd Exmaideutikd 18pupa Kprimg
—

Basic Matlab Research
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MoppoAoyia: ZuoToAn

# [a dvo ouvoAa A,B Tou xwpou Z2 n
ouaToAn(erosion) opideTal wWC:

¢ AOB={z | (B), C 4}

# Me atrAd Aoyia gival To oUVOAO OAWYV TWV CNUEIWY

Z YId TA OTToia OTaV METATOTTICOUUE TO OUVOAO B
KOTQ Z, OAO TO B trepiExeTal oto A.

# To B utroBEToupe OTI €ival OOUIKO OTOIXEIO

H ocuoToA Tou okoupou
UTTAE TETPAYWVOU PE TOV
OioKO, Oivel TO EAAPPU-UTTAE

TETPAYWVO.
https://en.wikipedia.org/wiki/Mathematical _morphology
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ZUuoTOAn A pe B

a) A set (each shaded square is a member of the set). (b) A structuring element. (c)
The set padded with background elements to form a rectangular array and provide a

background border. (d) Structuring element as a rectangular array. (e) Set processed
by the structuring element.
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Mop@oAoyia: AiacToAn

# [a dvo ouvoAa A,B Tou xwpou Z2 n
dlaaToAn(dilation) opileTal wWc:
®ADB={U (A), yita kabe z € B}

® Me amrAd Aoyia gival N evwon OAwWV TwWV onUEIWV
TTOU TTPOKUTITOUV ATTO TNV METATOTTION TOU A VIO
KGOe aToixeio z Tou B {To B utrtoBEToUupE OTI €ival
OOUIKO OTOIXEIO}

H d100t0AY) TOV GKOVPO UTAE
TETPAYMDVOL OO £Va, d10KO, EYEL OC
OTOTEAEGLLOL TO OVOLYTO UTTAE
TETPAYMVO LUE CTPOYYVAEUEVEC YOVIEG.

https://en.wikipedia.org/wiki/Mathematical _morphology \ /
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Napadsiypa ZuoTtoAng-AiaotoAng os Matlab #1

clear all

pkg load image

t=imread('text.png");

se=ones(2);

td=imdilate(t,se);

te=imerode(t,se);

figure,

subplot(1,3,1),imshow(t), title(‘original image');

subplot(1,3,2),imshow(td), title('dilated image");
ot(%,3,3),ims now(te), title(‘'eroded image’);
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Napadsiypa ZuoTtoAnc-AiaoToAng os Matlab#2

c=imread(‘circbw.tif");
se=ones(3);
cd=imdilate(c,se);
ce=imerode(c,se);

figure
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ot(1,3,1),imshow(c), title(‘original image");

ot(1,3,2),imshow(cd), title('dilated image");
ot(1,3,3),imshow(ce), title('eroded image");
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original image

dilated image

eroded image
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AOKINAOTE OIAPOPEC TTAPAAAAYEC E OIQPOPETIKA SE
->2 TAUPO

->KUKAO

A=zeros(100); A(30:50, 30:50)=1,

figure, imshow(A)

SE = strel(‘'diamond’,2)

Ad=imdilate(A,SE);

figure, imshow(Ad-A)
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Mop@oAoyikn avaAuon Je matiab

BW = zeros(9,10);

BW(4:6,4:7) =1

SE = strel('square’,3);

BW2 = imdilate(BW,SE);

figure, imshow(BW)

figure, imshow(BW?2)

‘arbitrary', 'square’, 'diamond’,
'rectangle’, 'octagon’, 'line', 'pair’,
'periodicline’, 'disk’, 'ball’

%e.g. SE = strel('diamond’,2)
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Avoiyda kai KAgioipo

@ To avolypa evo¢ ouvoAou A atrd To OOUIKO OTOIXEIO
B opileTal wc:

¢A-B=(AOB) DB

¢ Eival dnAadn n ZuoTtoAn Tou A ue 1o SE B kal otn
OUVEXEIQ N OIOCTOAN TOU ATTOTEAECUATOC ATTO TO B.

® Me evreAwc avaAoyo TpOTTo opileTal TO KAEIOINO TOU
OuUvOAoU A aT1ro TO OOMIKO OTOoIXEio B:

®AB=(ADB OB

# To KAgiolyo gival n AlaoTtoAn Tou A atro 10 B kKal otn
OUVEXEIQ OUOTOAN TOU ATTOTEAECUATOC ATTO TO B.

=3TEI Kpiymg

A {; —
Texvohoyikd Exmadeuikd Topupa Kprirng
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Avoiypa kai KAgioipo

To Gvolyua TOU OKOUPO PTTAE

. N TETPAYWVOU ATTO £va dioKo, €XEl
WG ATTOTEAECHA TO AVOIXTO UTTAE
TETPAYWVO UE OTPOYYUAEC YWVIEC.

Me dAla Adylo To Avoryua €ival o
GUVOAO TOV UETATOTIGE®MY TOV OOUIKOV
otoryeiov B peoca otnv eikova A.

2TV TEPITTMWOT] TOL TETPAYDOVOL TNG
mAevpag 10 kot evoc diokov aktivag 2 g
OOUKOV GTOLYEIOV, TO Avolyua givon Eva
TETPAYOVO TG TAELPAC 10 ue
GTPOYYVAEUEVEC YWOVIES, OTOL 1 OKTIVOL

yoviag etvon 2
https://en.wikipedia.org/wiki/Mathematical_morphology
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k6 1opupa Kprirng

TEXNHTH OPAZH TN70Y2

Avoiypa kai KAgioipo

To KA€iOIuO TOU OKOUPOU
UTTAE OXAUATOC (Evwon
OUO TETPAYWVWYV) ATTO
eva 0IOKO, EXEI WC
QTTOTEAECUA TNV EVWON
TOU OKOUPOU MUTTAE
OXNUATOC KaIl TWV
yaAaloTrpacIivwyv
TTEPIOXWV.

https://en.wikipedia.org/wiki/Mathematical _morphology
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Baoikoi aAyopiOpol pop@oAoyiag

¢ Ecaywyn meplypauuaTog

# To mepiypappa B(A) Tou A diveTal atTto TN OXEON:

¢ p(A)=A-(AOB)

¢ AnAadn atro 10 A aQaipoUE TO ATTOTEAEOHA TNC
ouoTOANC Tou A pe 1o SE B.

# AnuioupyeioTe pia duadIKn eiIkova og matlab (11.x.
EVa AOTTPO TETPAYWVO N KUKAO 0€ uaupo
background) ka1 oTn ocuvEXEIQ BPEITE TO
TTEPIypAUUA JE HOpPOAOYia eIKOvVaC!
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Baoikoi aAyopiOpol pop@oAoyiac

@ A €ival n eiIkova kal B to SE 161€ 1O TTEPiypappa
TNC A UTTOPEI va OPIOTEI WC:

(i) A-(A8 D) “ internal boundary™
(ii) (A@B)- A “external boundary™
(1) (A@ B) - (A5 B) “morphological gradient”
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ECWTEPIKO NEPIYPAPHA

rice=imread('rice.png’);
r=im2bw(rice);
sg=ones(3);
re=imerode(r,sq);

r_int=r-re;
subplot(1,2,1),imshow(r)
subplot(1,2,2),imshow(r_int)
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EEWTEPIKO KAI HOPPOAOYIKO NEPIYPAHHA

rice=imread('rice.png');
r=im2bw(rice);

sg=ones(3);

rd=imdilate(r,sq); re=imerode(r,sq);
r_ext=rd-r; r_morph=rd-re;

figure

subplot(1,3,1),imshow(r)
subplot(1,3,2),imshow(r_ext)
subplot(1,3,3), imshow(r_morph)
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EEWTEPIKO KAl HOPPOAOYIKO NEPIYPANHA
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Morphology Application in noise removal

¢ 'EOTW OTI N €IKOva A €ival yoAuopeEvn pe Bopuffo
(T1.X. N €IKOva....).

# H ammopakpuvon 6opuffou (MIKPWYV TTEPIOX WV
pixels) yivetal ye Avolyua Kal auEoWS PETA
KAEIOIMO, OTTWC OIVETAI ATTO TN OXEON:

l\r=(AoB)eB

=3TEI Kpiymg

A {; —
Texvohoyikd Exmadeuikd Topupa Kprirng
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Morphology Application in noise removal

rice=imread('rice.png’);
r=im2bw(rice);

sg=ones(3);
cfl=imclose(imopen(r,sq),sq);
cr=[010;111;010];
cf2=imclose(imopen(r,cr),cr);
figure

subplot(1,3,1), imshow(r)
subplot(1,3,2), imshow(cfl)
subplot(1,3,3), imshow(cf2)

-' ) TE v
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AOKIHAGTE TO UE
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TETPAY®VO3X3

Kol VoL 6TOVPO
3X3
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Morphology Application in noise removal
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Eupeon ZkeAETOU oxnuarocg - skeletonization

# O OKEAETOC MIOC TTEPIOXNC UTTOPEI VA OPIOTEI HEOW
TOU JETAOXNMATIOMOU pEoou acova (MAT) tTou
TTPOTEIVETAI ATTO TOV Blum*

® To MAT uiag reploxng R Ye mrepiypauua B €xel we
£GNG.

¢ ['10 KABe onpeio p Tou R Bpiokouue ToV TTANCIECTEPO
YEiTOVA TOU OTO B.

¢ 2TNV TTEPITITWAON TTOU TO P €XEI TTEPICOOTEPOUG ATTO EvaV
TETOIO YeiTOVA, AEyETAI OTI AVNKEI OTOV UECO Agova
(OKEAETO) TOU R.

*Blum, H. [1967]. “A Transformation for Extracting New Descriptors of Shape,” In Models for the Perception of Speech and Visual Form,Wathen-
Dunn,W. (ed.), MIT Press, Cambridge, Mass.
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Eupeon ZkeAeTOU oXnNuarTog - skeletonization

# To MAT piag treploxncg £xel Evav 01a1o00nTIKO
OPIOUO BacionEvo aTn Aeyopevn "Evvola TNG
TTUpKayIac-Ai3ad!."

# OQeWPNOTE HIA TTEPIOXN EIKOVOAC WC AIBAO!
OMOIOUOPPOU, cNEOU YpaaoIdlou KAl UTTOBEDTE OTI
M1 WTIA avAPEl KATA PAKOC TWV CUVOPWYV TNC.

# OAa 10 JETWTTA TTUPKAYIAC Ba TTPOXWPENOOUV HECO
oTNV TreEPIOXN UE TNV idla TaxuTnTA.

# To MAT TnG TTEPIOXNG €ival TO GUVOAO TWV
OnNUEIWV OTTOU PTAVOUV TAUTOXPOVA TTEPICTOTEPA
ATTO EVA "‘METWTTA  TNG QWTIAG.

2% TEI Kprimg

AR Texvohoyikd Exmadeunikd Topupa Kpritng
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Eupeon ZkeAETOU oxnuarocg - skeletonization

4 H uAoTtroinon TTou Ba TTOPOUCIACOUNE Eival CUPPWVA JE TO
BiBAio An Introduction to Digital Image Processing with
MATLAB Ttou Alasdair McAndrew.

Erosions | Openings Set differences
A Ao B A— (Ao B)

AeB | (AeB)oB | (AeB)-((A6 B)oB)
A62B | (Ae2B)oB | (Ae2B) - (A6 2B)o B)
A©3B | (Ae3B)oB | (Ao 3B)— (A6 3B)oB)

Ao kB | (AekB)oB | (A6 kB) - (A6 kB)o B)

¢ EOw XpnoiyoTtroioupe Tn ouufaon OTl pia akoAouBia K
OUCTOAWYV UE TO idI0 OOMIKO OToIXEio B oupBoAileTal wg A ©
kB. 2uvexiCouue OTTWC OTOV TTIVAKA UEXPI TO avolyua
(A © kB) o B va givar kevo. O OKEAETOC diveral atrd TNV Evwaon
OAWV TWV GUVOAWYV dIa@opwV.
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MNapadeiypa

BW1 = imread('circbw.tif');
%Skeletonize objects in the image using the bwskel function.
BW2 = bwmorph(BW1,'skel',inf);

%View the original image and the skeletonized image figure,

Imshow(BW1)
figure,imshow(BW2)

https://www.mathworks.com/help/images/skeletonization.html
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A=zeros(10);
A(2:8,2:4)=1;A(6:8,2:7)=1;
BW2=bwmorph(A,'skel’,inf);
figure, iImshow(A)

figure, Imshow(BW?2)
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Enc of tocday’s lecture

Thank you for your attention!
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