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Adelec Xpnong

* To mapov eKMOULOEUTIKO UALKO UTIOKELTOL OE AOELEG
xpnong Creative Commons.

e [a eKTIALOEVTLIKO UALKO, OTIWC ELKOVEC, TTOU UTIOKELTOL

o€ aAAov tumou adeloc xpnone, n adela xpnong
avadEpPETAL PNTWC.
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Xpnuatodotnon

e To mopov eKMALSEVUTLKO UALKO €XEL avamtuxOel ota mAalola
Tou ekmatdevtikol £pyou tou dtdaokovta.

* To €pyo «Avoikta Wndraka Madnpata oto Naveniotquo
Avtikng Makedoviac» £xeL xpnUatodoTHOEL LOVO TN
avadlapopPpwaon tou ekmatdeutikol VALKOU.

* To €pyo uhomoleital oto mAaiolo Tov Emxelpnolakou
Mpoypappatoc «Eknaidevon kot Ata Blov MaBnon» kot
ocuyxpnuotodoteitol amo tnv Evpwmnaikn Evwon
(Evpwraiko Kowwwviko Tapelo) ko amo €Bvikou ¢ mopouc.

EPSLAIAEYZH kAI AIA éIO‘Y ll\/‘1AgHZH — EZ”A
TLEVOYON JTNY UoVWYIa TNe YVWene ¢ @ o

cpérpopa ro
YNOYPFEIO MAIAEIAL KAl OPHIEKEYMATAQN
EvpwnaikEvwon  EIATKH YITHE IA AIAXEIPIZHE
Evpwnaixé Kovwvixé Tapeio

Me tn ouyxpnuarodérnon tng EAAadag kat ¢ Evpwnaikrig Evwong
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2 KOTTOC

* Emeéepyaoia onUeELwV.
e AAAQYN TWV TLLWV TWV ELKOVOOTOLXELWV.

* ETIAOYN OCUYKEKPLUEVWV TIEPLOXWV pixel
(Spatial filtering).
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Enetepyaoia onpeiwv (1/2)

 Me tnv enetepyaocia elkovac aAAA{OUE TLC TIMEC TWV
glkovooTolXeilwv. Avaloya e TV MAnpodopila Tou amatteitol
yLOL L0l LLETOTPOTIN, UTTAPYXOUV 3 KaTnyoplec enetepyaoiac:

— Metaoxnpatiopol. Amatteltal yvwon Twy TLULWV OAWV TwV
glkovooTtolxelwv. H elkova Bewpeltoal eva pLovadiLko
LLEYAAO UTTAOK.

— Xwpwa pirtpa (spatial filters). Anawteitat yvwon twv
TILWYV TWV ELKOVOOTOLXELWV TNC YELTOVLAC TOU KOBE
ELKOVOOTOLXELOU.

— Mpatelc onpeilwv. Eva elkovootolxeio aAAAleL TN XwPLGg
va xpelaletal aAAn yvwon.
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Enetepyaoia onpeiwv (2/2)

* OLAewtoupyiec emeéepyaoiac onpeLwy €ival ot
anmAovotePEC AAAA XPNOLUOTIOLOUVTOL EUPEWC.
Elval toLaitepa XproLuec yia po-eneéepyaocia
LLLOLC ELKOVOLC.
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AplOuntikec Aettoupyiec (1/4)

* Edappoyn pag arAng cuvaptnong y=f(x) oe
kaBe pixel. H f(x) avtiotouyet to evpoc 0..255
OTOV €£QUTO TOU.

* Mapadelyupata:
— y=x+-C
— y=CX

* Av xpeLaletal oTPOYYUAOTIOLOUE 1)
P aAldiloupe To amoteEAECAL.
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2%t MavemoTrpio AuTikng Makedoviag



AplOuntikec Asttoupyiec (2/4)

299 259

New values
New values

0 0
0 Old values 255 0 Old values 255

Adding 128 to each pixel Subtracting 128 from each pixel
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AplOuntikec Aettoupylec (3/4)

a=imread('koalagray.omp');
whos a

al=a+128;
al=imadd(a,128);
a2=imsubtract(a,128);
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AplOuntikec Aettoupyiec (4/4)

255 255 255
B B B
7z 7z 7z
0 0 0
0 Old values 255 0 Old values 255 0 Old values 255
y=xz/2 y = 2z y=ux/2+ 128
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ApLOUNTIKEC TIPAEELC

y=x/2
b3=immultiply(b,0.5);
b3=imdivide(b,2)

y=x/2+128
b4=imadd(immultiply(b,0.5),128)
b4d=imadd(imdivide(b,2).129)
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YuurmAnpwpa (1/5)

* To CUMMTANPWLLA LLLOC YKPL ELKOVOLC ELVOL TO
dwTtoypadLkO apvNTLKO.

* Av n ewkova givol turntou double pe Ttipeg 0.0 ewc 0.1,
TOLLPVOULE TO OPVNTLKO ME TNV €VTOAN 1-m.

* Av n ewkova eivort Suadikn, prmopoU e va SwWoou e
~m.

* Av n KOV €lvol TUTTOU Uint8, o KAAUTEPOC TPOTTIOC
elval n evtoAn imcomplement.
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>uprAnpwpa (2/5)

255

New values

Old values 255

y=205—=
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YuurAnpwpa (3/5)

 Mmopoupe va aAAAEOUE TUNLA LOVO TNG ELKOVALC,
TT.X. VO TTAPOUUE TO CUMUTTANPWHO LOVO TwV pixel pe
TN <=128 n >=128. To €€ auto ovopaletal
solarization.
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YuurmAnpwpua (4/5)

255 255

New values
New values

0 0

0 Old values 255 0 255

Old values

Complementing only dark pixels Complementing only light pixels
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YuurmAnpwpa (5/5)

a=imread('koalagray.bmp');

b=imcomplement(a);
c=(a>128).*a+(a<128).*b;

SU
SU

SU

o
o

o

ot(311);ims
ot(312);ims
ot(313);ims

now(a);
now(b);

now(c);
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lotoypappota (Histograms)

e JE& ULO YKPL ELKOVQ, TO LOTOYPAULA OELXVEL TTOOEC POPEC
UTTAPXEL OTNV Elkova KABe emimedo Tou yKpL.
* J& OKOTELVEC ELKOVEC T €TTMESA YKPL ELVOL HalEUEVA
XapnAd. 2 pwtelveg, upnAa.
* J& LOOPPOTINMEVEC ELKOVEC, Ta eTtiMedA lvall
OLLOLOHOPD A KATAVEUNMEVAL.
— a=imread('dogl.jpg');
— imshow(a); figure;

— imhist(a); axis tight;

.\‘/ MavemoTApio AuTikic Makedoviag



loTtoypappoTa

e JE ULA ELKOVA LLE aoXNUO contrast, BeAoupe va
10 BeAtiwooupe. AuTO ylveTOL LE 2 TPOTIOUC:
— Histogram stretching (contrast stretching).
— Histogram equalization.
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Histogram stretching (1/4)
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Histogram stretching (2/4)
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Histogram stretching (3/4)

imadjust(im, [a b], [c d])

1+

_/

a b1

G
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Histogram stretching (4/4)

a=imread('dogl.jpg");
imhist(a);
b=imadjust(a,[0.25 0.75],[0.5 0.6]);
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Histogram equalization

H niponyoupevn peBodoc anortet bedbopeva
aro tov xpnotn. H pebodoc histogram
equalization eival mMAnpwc avtopatn
Stadlkaoia.

a=imread('dogl.jpg');
ah=histeq(a);
imshow(ah),figure,imhist(ah);
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Thresholding

a=imread('rice.jpg');
b=im2uint8(a);
imshow(b>110);

im2bw(a,0.5)
imshow(im2bw (a,0.5))

imshow(a>110 & a<40);
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Edappoyec Thesholding

* Adalpeon MEPLTTWV AETTTOUEPELWV.
* Epdavion KpULUEVWVY AETITOUEPELWV.
* Adaipeon povtou pe SLaAKVUAVOELC.

Cross Correlauon Used Cross-Correlation Used

To Locate A Known To Locate A Known
Target in an Image : " _ Target in an Image
B .% = % < <
L BEEa =S A

€
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Spatial filtering (1/7)

* MexpLTwPA EMEUPOLVOLE OE LLOL ELKOVOL
aAAalovtac epappolovtoc pa Asttovpyla oe

eva pixel.
* Twpa SouAevoupe e TtEPLOXEC pixel.
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Spatial filtering (2/7)

\

—

Pixel at posit

Mask

Original imagc
[

Pixel at posm

Imagc after filtering
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Spatial filtering (3/7)

* To spatial filtering yivetow o€ 3 Bnuata:
— ToroBeTOUE TN LAOKA TIOVW OTTO TO TPEXOV pixel.

— YmoAoyl{oULLE TO YIVOUEVA OAWV TWV CTOLXELWV
TOU piATpou pE Ta avtiotoa onUela TNG
YELTOVLAC.

— [NpooBeToupE OAA TA YWVOUEVAL.

* Ta 3 avta Bnuata ekteAovvtol yia Kabe pixel
TNC ELKOVOLC.
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Spatial filtering (4/7)
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Spatial filtering (5/7)

e [la Ta pixel OTIC AKPEC TNC ELKOVAC EXOUE 2
ETULAOVYEC:
— Ta ayvoouUpe. XAvouue €Tol mAnpodopia, LKA
av To peyeboc tnC paokac ivat peyalo.
— [eptlloupe TN pAoKa OTIOU XPELALETAL UE LNOEVLIKAL.
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Spatial filtering (6/7)

filter2(filter,image,shape)
T.X.

a=imread('dogl.jpg');
f=ones(3,3)/9;
b=filter2(f,a,'same’);
b=uint8(b);

imshow(b);
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Spatial filtering (7/7)

Etowpa piltpa:

TLX.
f:fspecial('average',[S 7]);

& )
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2UXVOTNTEC —
DiAtpa low/high pass (1/3)

* OLOUXVOTNTEC MLOC ELKOVOC ELVOL TO TTOOO
aAAAlOUV OL TIMEC TWV ELKOVOOTOLXELWV LE TNV
amooTaon.

e Koppartio upnAnc ocuxvotntag
xapoktnpllovtal ano peyalec aAAayeC og
LLLKPEC OITOOTAOELC.

e KOPUATLO XOLUNAWY CUXVOTATWV ELVOLL AUTA
rtou 6€V UTIAPYXOUV LEYOAEC aAAOYEC.

A9 )
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2UXVOTNTEC —
DiAtpa low/high pass (2/3)

* DiAtpo high pass: Adnvel Tic uPnAEC CUXVOTNTEC KoL
newwvel/e€aleidel Tic xonAEc.

* iAtpo low pass: APnveL T XaNAEC CUXVOTNTEC.

e 11.X. To diATpo M.0. 3X3 elval xopunAomnepato adou
eEOMAAUVEL TIC AKPEC OTNV ELKOVAL.

* To piAtpo[1-21;-24-2;1 -2 1] eivar vPuteparo.
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2UXVOTNTEC —
DiAtpa low/high pass (3/3)

* [wa TNV meplypadn Vo ypappuLkou dilAtpou
XPNOLLLOTIOLOULLE LOVO TOUG CUVTEAECTEG TWV
OTOLXELWV TNC LAOKOLC.

* TLY.

dle|f| —a—-2b+c—2d+4e—2d+g—2h+1
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Teloc Evotntag
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YMOYPTEID MAIAEIAE & BPHEK o
Evwon EIAIKH YMHPEELIA A
T

Evpwnaiks | X E| IHE
€ Mz ovyypnpatoddmmon e EAGSac kai the Evpunaikng Evweong

% MavemoTnuio AuTikig Makedoviag

36



