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[-opened=imopen(l,se);

Figure,imshow(l_opened,[])

&b ol 5l eolitul 392 b olis] cga .as salys eoliul (Structure) slusle cosll cols sly Strel b 51 alsl o

Se=strel(shape,parameters)

D58 oo gy &bl 4 by e sla SYNtAX

Sl Cao b axgr Lol axsls 1) 15 sld Cuwd 5l Sy wilg o a5 il o SE L & flat slasle cadl SO syntax

S es help g 5 oo 4 i cnl jo BI5 ledlbl il yo caz ool sad cin a5 S5SUsS sl el )y Strel calise

Flat structuring Elements

‘arbitrary’ ‘pair’
‘diamond’ ‘periodicline’
‘disk’ ‘rectangle’
‘line’ ‘square’
‘octagon’

Nonflat structuring Elementa

‘arbitrary’

‘ball

2S¢ axxl 0 Matlab
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o Aoy a5 ol oa 03,91 Matlab 58l o5 help jo JolS job 4 593 Joloz ;o d9290 sl el 51 o o 4 by o Slondgs
g axxl e Matlab )18l ¢ 5 4 i) cpl )0 5 gl Gledlbl il o cgm o4

1)SE=strel(‘arbitrary’,NHOOD)
ol aSaib 0130 Juls s sle @ly ;.0 NHOOD 595 o gdly oolinl 8590 o JuuSs Solues 51, NHOOD i 55
sl Solnad 505 s b S o5
D5 g0 e o5 Jga 8 Lansgi 45 il (oo Caall US55 50 o8ls ;0 NHOOD 357

Floor(size(NHOOD)+1)/2)

2,5 solizul STl (NHOOD) 1 Lo g 505 B3 |, “arbitrary” ol ais,laie olgs oo a5 el S5 LG

2)SE=strel(‘arbitrary’, NHOODEIGHT) Orici
SE: p. rigin

0,/0
@

0

[ N —

—_ O

@ ol Hlade oYL a5 sl oo NHOODL o5lail g s e HEIGHT o3l o (NONflat) mlass 6 bsle G > ()
el atusly NHOOD s i e polie
Aok sgame g M€al gg 5l b HEIGHT L 5l polis
strel (NHOOD,HEIGHT);I ks 5 o905 B3> 1, “arbitrary” ol acs; jlaie a5 wls o9y Kl opl a5 canl S8 L3
g oolitul

3)SE=strel(‘ball’,R,H,N)
a XY dmio o glad il oo IS8 oam See a5 @058 oo atble phaee i Slesle cudl S Ball-shapedsas o
g oo odwalb H T glas ) g ol o R @50
goe N jlaie ST.codreal sg 5l gooe 7o H jlaie g aiil jho 8 g momo solocl WL N g elats 4 bgyye polie 098 axgs
e b sslas N a5 olKin .04 salys line- shapeds jso 4 § o e N 51 55 ball- shapedtaadl st 0 5 255
3l o0 3550 50 397ge sl Sy plad Jold 5 Conl b5 )5 4y (ogame g il 0
Qb o cotd sae N (5,8 i oS ol azgs B

4)SE=strel(‘diamond’,R)
&9 dhi U foe dlols sauS o R o7 0 &5 55l o diamond —shaped mhos coudl S &8ly jo cd> ol

(il 0 yho pé 5 oo (g30e O)so 4 R)ail . (diamond)
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SE: . Origin

o0 0 o f1 o 0
o o 1 [1 0 0
o 1..1 (1”1 1 o
—r €1 1 1 1
0 1 1 1 1 1 o0
0 0 1 1 1 0 o0
0 0 0 1 0 0 O

5)SE=strel(‘desk’,R,N)
o wb Ny asl oo jio 5 mmo sue Oy 4 (R) glas 258 o asle disk-shapetihaas codl 6w cnl o
il 8L B840 slacl | Sy &0
b dalys oold sy aslsl jo a5 WS o Jee PEriOdic — lineslis disk —shhpediat oo j i goae N jlais 51
Bl o gl 5l 5SS g 5e 50 5zge e Sy plad ol 5 4 5 & (Susgae gt il Hho sl NS

il b oae Sppo N 58 i clls opl jo aS Col 4>y

Origin
SE=

0 0 0 al 0 0
o 1 1 |1 K{1( 1 0
0 1 1 |1t 1 1 o
| —H= 1 1 1
0 1 1 1 1 1 o0
o 1 1 1 1 1 o
0O 00 1 0 0 0

6)SE=strel(‘line’,LEN,DEG)

S 0 0S5 oyl gl b &gl5 50S pums DEG 5 Jsb 30 o LEN (] 0 a5 w3l 0 s § (a3 cusdl

oo b il cgm o lezsle cuall glael b 55 e oy Aol alie adly o LEN sl o (8l oy 5 sy o5, D

Origin b

SE=
111 1 @111
“ LEN=g DEG=0 >

Orligin

0 1

0 0

1 0)0

LEN=¢ DEG:45
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7)SE=strel(‘otagon’,R)
o octanglesls o,Ls b Towe 5 alols 50uS cpons glads 058 o aible mhaus  OCtAgONAL ! S o3 ol S5 4

g ol B sas 5l o pae Wb glad 0gh o @ly solitul 5,50 (B8l g g350e sl ks s (55 o5l (gl g ol

SE= Origh
0 0 1 al 1,/0 0
o 1 1 |1 1 0
11 1 |1 ¥ 11
1 4—H= 1 1 1
11 1 1 1
0 1 1 1 0
0 0 1 0 0

8)SE=strel(‘pair',OFFSET)
Sl 0dd Crane g egd g ol ol ly Tas jo sliacl j S oS g o wile (gae g0 e Cidl ST wanyd ol SeS 4

WAl o0 e dae jlade b ggac 50 oy S OFFSET.ab =) OFFSEleaﬁ

Orics
P r1gin

0 0
0O po O
© o o
()‘[ 0 0
0 1

OFFSET=[2 2]

SE=

S oo o O
S o O o O

9)SE=strel(‘periodicline’,P,V)

=) -PVPV L -2V Oripin 2NV 1LV V) gac  (yegd
SE= \ pP-2 il

0 0 0 0\0 0 0 0.1

o 0 o 0% M 0

o0 0o o (O 0o 0 o0

0O 0 1 0 0 0 0 0 O

1 0Jo o o 0o 0o o0 o

V=1l 2]
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10)SE=strel(‘rectangle’,MN)
5 i pmé o 98 sl sl ojluil Lasie MN (] s a5 w3l o maws 9 FECtangle — shapedod! G cll> ol

Al o Soluen QT O 3l o leds il (pr0gd g b (SKlued 0, 5l (gl o,les MN col sl

SE: Orlglll
1 1%l 1 1
11 ()1 1
11 1 1 1
MN-[3 3]

11)SE=strel(‘square’,W)
Or}gin
1 1
1 1
1 1 1
W=3

SE=

ol s gl ons aslis cle S b o el il o slinul & g0 ) “AIDItrAry” alize ls cuyd 5 oYl slos gl dz g

&l eass a5 Structuring element decomposition

..\.wL: &° Strel la.ws.a 03 GLM Lng g}"’ﬁ) )iaLu B:3) Cnd "

Method Description

Getheight Get height of structuring element

Getneighbors Get structuring element neighbor location
and height

Getnhood Get structuring element neighboehood

Getsequence Extract sequence of decomposed structuring
elemens

Isflat Return true for flat structuring element

Reflect Reflect structuring element

Translate Translate structuring element
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1390 dzgi diney (nl )3 ) Slo digel @
Sel=strel('square’,11)  %11-by-11 square
Se2=strel(‘line’,10,45) %line,lengh10,angle45ces
Se3=strel(‘disk’,15) %disk,radius15
Se4=strel(‘ball’,15,5) %ball,radius15,height5
Matlab 1351 o 5 35 »glai lgsl
Wgh (oo e Shol ws Sz & Matlab I3l 65 5o pslas IS ok 4,
1.Binary
2.Intensity
3.Indexed
4.RGB
Binery yolai .
sibie 417 5 Off pixel cge L0 0 a4 dhie L)1 S0 Jolis a5 wisl oo liome 35, 90 )l bt pgbai 5l atws ¢y

..\.wl.: ‘50).:) A_:)yadq):BLa.: )‘ Awd U"‘ L’A».’LQJ 59.7u 45s..\.wl.: Gcon plxelu‘}a& La 1&.:)9»0 4 LS)'i")

& Fimire N 1 e |

Fle Edk ‘Yew Dest Tocs Wrooe Helb

lnsaa xarlppo

Y-Y-% pgai

.Q)L\.; S99 1 9 O ),> L (g33e Balnery).:ya.x uS.a L Joj.:).o 0L QS"?‘)B w).:l.o LELQS"Q'C o
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Intensity yolai .Y
il o Uint 164 Uint 8 Doublec jso 4 polas 5l g4 ol lawgs ooy Slaciis slo WIS

Ll G UK dz SO dlael L le (pl polie aS 008 o JSi b Sy ol

slael g dbw K5, banles S sae g olew ;) saums lis Has sae Double L5 4 (Gray) s S cdl> o e olgie 4

A5 e 0,Lil 6 nS S sl SOy Sl ay jliel 03 A CE USG9 he

0.3822

FTEUD ¢ 0.26826 =
5342 (.2251 (.2863 0.2826 0.2826 0.4381 0.4
0.5342 0.1788 0.1307 0.1788 0.2051 0.3256 0.2483
14308 0.2483 0.2624 0.3344 0.3344 #

< 44 0.3344 0.3344

<} Figure No. 1
File Edit Wiew Insert Toof

bz A

YYV g
Jolis e 5le opl 0 by po slo al)T ples 05,5 o caslice INTENSILY gl 4 bgy e oo ools ylis o ile j0 a5 4355 Lo

Mbwﬁa@)‘wbd‘séjwk}nb5o)‘f&}5.([.:51)‘).:cj)).’.)‘..\.c‘jb\ml.:‘saljouud‘.\;l

RGB pglas ¥

&1 5 (G dR) 50,8 slo 5y 51 Sy j2 e a5 MM oy le S 5l sl g6 ol & bogyye Sledbl (o905 0,55 (sl
9 Ulnt16 ‘Ulnt8 s_))}«o LE) u’_il.ib u.;)lS ub‘ﬁ.‘ ° w).vl.n ]..: ujl.’> U"‘ ).) b}w <° oéL&.L.u‘ A2 < uwal.oa Jwi».l ).Q (5‘)" ‘) (B)
sl asls Double

Sy Gl (FXY) g s S5y 6l (YY) 50,8 5, slp (YY) RGB sla 41,1 j0 (Vo) JuSs @0 bg o Sledbl Jlio ylgie
20,5 o058 ‘_,’_J

Ol JuSi 12 6l Ky ds oS 5 g il (oo St Ky 00 attiee (1,1,1)M 5 obw 5, oaums olis (0,0,0)J.“Sﬁ

Cow! GO dw 3..:‘)1 0D
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Wigh oo (5, 25 Byg0 4 i 4 (5,10) Slaiss il Sy b 5 5o 50,8 (S5 S 5 isad Ol

1)RGB(1,5,10)  2)RGB(2,5,10) 3)RGB(30)

=7Z23s 0.1294 Blue 0.4196 o=
~f504 0.2902 0.0827 0,2902 0.2902 0.4829

; Z _0.0627 0.0637 0 .
45176  0.1922 0.0627 Green 0.1922 0.2588 0.2588 J06
0.5176 ©.1294 0.1608 ©.1294 0.1284 0.2588 0.2585 jog4

0.5176 01608 0.0627 0.1608 0.1922 0.23588 0.2588
P490 0.2235 0.5490 Red 0.7412 0.7765 0,7765 P02
a 0.3882 D.5176 O0.5804 O.5804 O0.7765 0.7785 196
0.2588 0.2902 0.2588 0.2235 0.
{.2235 0.1608 0.2588 0.2588 0O
Qg 0.1608 0,2588 0.2588 O

VYA g

Index polas .
Ils 1, Doubleuint16 uint8 sla NS 51 < o wlys oo a5 |, MxN s 5le o MatlaD 581 o 5« polas 51 aws ol o
4 S o oolitl abgy e S5, A sl DOUDIE LIS 5IMK3 s 5l S5 5l g S o soliinl asls e Sle olete 4 il
318 0,Lal ) dnz e 5le laslans 51 (G 4 (a3 ls e ile polis SIS e

Jw)la‘sa‘sjj).«.wsfc)ﬁ le.ﬁb ;i)) Al basS a0 5 é‘g)Q sui;) Z.A.s}u.u]:l.c U}""‘“’M)‘ s_i’).CbAst‘ ;é J.:Li

1417 21 21 53 5

-} Figure MNo. 1

File: Edjt Wiew  Insert Taals XMnﬂow Help

0 0

DS YA AL BB 0.0627  0.0814
. 0.0314 0
1.0000
0.0627 0.0
0.3882 T 00041
0.4510 0.0627 1]
0.2588 0.0627

0.1608

yY-y-4 Peal
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Jis

A S 3 )f.n.\S.‘L.s.—l 9 o 0,3 &)M)A‘QT 30 a5 (el 00l Sl RGBL;J) Real 4

Do o lis Ao Ao 0 1) peal ol 4 by (S, cle cub g 08,5 Slexl 3 |, RGBS, s jo s sl

RGB=reshape(ones(64,1)*reshape(jet(64),1,192) /63]6

R=RGB(:,:,1);
G=RGB(:,:,2);
B=RGB(:,:,3);

Figure,imshow(R )
Figure,imshow(G)
Figure,imshow(B)

Figure,imshow(RGB)

< QS’T 9 ).».u) sJAJS LS‘LQ &3) ;0.».]0 RN UL‘“” A.».O.u) LsLm 00 gde J-Y-) ‘).:ya.: GLQ plan)o sb}j) <? cudlie 45 4.’; ul.o.ﬁ

] ).w JOL&A ol,:..w LS‘LQ 099l QSi;) Uw))‘ 9 .\.u)l)

Figure 1 r- \rﬂl&‘

File Edil Viev Insel Tool Deskh Winde Helj ~

Deda h &a ”

Blue Plane Orginal Image

L P
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S 2 4 bgipo sl W g polai glgil 51 (5l aodls

T
—_—

Image Type Storage Class I nter petation
Binary Logical An array of zeros and ones
Double An array of integers in range [1, p]
Indexed
Uint 8 OR Uint 16 | An array of integers in range [0, P-1
An array of floating — point value the
Intensity Double
typical range of values is [0,1]
An array of integers the typical range |of
values is [0,255] or [0, 65535]
Uint 8 or Uint 16 An m- by—-n-by-3 array of floating —
RGB Double point value in the range [0, 1]
Uint 8 or Uint 16 An m-by- n- by- 3 array of integers-
point value int the range [0,255] or
[0,65535]

PSS 4 polai glgsl s

) pobai cwyd oS cul p3Y o5 Matlab 51 » 5 o TooIbox Image Processing ss>ge <lygiws 51 (S 00,15 cp>

o Ll B gl 5l ool £95 59, 2 s MatlAD o 0920 @l g Olygims 51 (S o JIs (nss aam i olgsds b @

sl oo ! B Graycalecw 4 polai g5, » ks Thersholingollee wises sl

D9 (oo ooliinl pj Jau ;0 89390 fod wilgs 5l SouSs 4 pglas glgil bows cus
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Sl gs &b

Dither s, « binary « intensity ;... s index« RGB JLus | dither

Thresholding=LL.e &S « indexa intensity(Grayscale)-«,s Los | grayslice

index«, Intensity (Grayscale).,;: J,os | gray 2 ind

Binary «, RGB, index, intensity}s.s In2bw
intensity« index Jas ind2gray
RGB 4 index s Ind2rgb

Intensity (Grayscale) . il ;5,0 ools bos | Mat2gray

Gray« RGB Las | Rgb2gray

i=imread('key.jpg"):
imview(i)

p=im2bw(i);
imview(p)

b o Bainaryce s w Key S, pgai cod s Gas ww dxio Jlie,s

Bl '} Figure No. 1 | | [= e

File Edit Wiew Insert Tools ‘window He!p

lcsma xars2po

Y-Y-\ pga¥

E - | Figure No. 1 i i =10 xj

File Edit Wiew Insert Tools ‘window Help

[ceaa xaz2/|pp0

Y-Y-\Y g

ds)




Jle

Ped oo Jas i O ygo 4y dNAEX e yd 4y L3 Sl OFGINGAl poms o cg
y=grayZ2ind(i);
imview(y)

{5 Figuie e+ L-TE

F_ile Edit Wiews Insmert Tools indow Help

lczga A~/ e

VoYY g

Jles

53,5 oo ounliie 135 Syoo &l oyl SaS &y o o Agl g g5, 2 o0 Jlael Sl pnis AItNET s ol b bt (ol
w=dither(i):

imshow(w) ) Fgureto.t & =(afx)

File Edit ‘iew Insert Tools ‘Window Help

nzga/rArs®220

VoY=V g

ol oas solazul IMVEW lgie b oo &b 5l polar Gules sl b Jlie () )0l cdnlie L8 Jlo 4w j0 a5 aisS len
il o IMSNOW L alive (o905 b5 ols ol 8,5,5 8450

s aelys ol an gle had 4o &l ol B o 55 oS eS|
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2P N ol gl
Hladle (o8 iz polal bawg casS Jloiy lo Cw b .l paal SOl G b b SO @8ly 50 (e b iz pgal SO
HDF and TIFF
2 Ny gl Gloled b g,
IMShOW £l KaS™ a5 ail8las & j50 a5 ioles
Montagest oS a b o8 pled o)LSG @ ol )
IMMOVie b lawgs wld @l o8 Lo Y
o yd oz pglai gl i
YVl VPR DL P W ),.>L, Ll @ oloy Ll 5l a5 (6 pglad asgomme ay b )5 51 Sy 50 el (5o
Jis
ool 1y SUGl @l jo s sz polar (5,0 g toolbox image processing MRI sl SliceS L sla o 3
sl 00,5
S lez bl 2l @ Ll el e S )l ) wf ez )] 2 STkl e b Wl sk a ) gl cend e
1l )3 5 peas 4300, 400 K) poas S L all o)l Jloxal diges ol
400 by 300 by 1 by 5
028 Wy LB ST o lax prglai (6)laeS (sl Cal Hgiws 5l eolisu!
3,5 IS al,T G 9,0 ol a |y Ll ase g5 o il aslo | @5 a2al ,sai ;09,5 S 51 s sy
A=cat(4,a & a,.. ).
Wz GRS Ogo 1 digel Slp s gyl s P Wi el Kol b eyd Sole 4 ol e Matlab e s s
gl (oo Jos 25 D)se 4 im B s 00,5 T Gln (e S N s
Frm3=mult(:,:,3)
L o023 W gloiiy byl
Ly ooyt 5o alflas job 4 Wb i bl s o )15 gom ez b g aw g0 pglai sl ks IMage processingily ;i s low

2o 18 ls 5 )

Z2(




00 o iled [, MULTL ob as (ol al,T 51 o0 8 cuaiian o5y g diges (5l
Imshow(:,:,3)
allaz job 4 ooy W poal b v 8 iulod

Jle
w‘ o ools u,«.‘l.o.l UT p.»)s ORw 9 0L @\59-\)5 mrltlf )49.»44 ‘JL..A LJ"‘ )\)

il oo 25 Oyge & ML Lo 510 327 (6 )laeS 6l sl )T iy 5
mri=uint8(zeros(128,128,1,27) ;
for frame=1:27
[mri(:,:,:,frame), map]=imread(‘'mri.tif',frame) ;
end
imshow((:,:,:,3), map) ;

Aliwd ) D90 4 s aix L1 Ll Binary Index.ntesnity o 5 s> ol

M by N by | by J by k

Y*Y*\Oﬁy&.\

el Ky S syl s g a5 cenline (s o 00 g 1 0,8 slaw g canled K aS el S5 LB )
e 0050 Jolee ) sets 93 58 45 gk axgi Y
Imshow(mri(:,:,1,3),map)
Imshow(mri(:,:,:,3),map)
6 Ul 5 pgas a5 wesline ol B sae T yo a5 wies (M by N by 3 by K)al,T slls RGB o33 wim polas ¥

VLY ° oslauwl (_;i)
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Jis

Imshow(rgb(:,:,:,7))
el 5 Jolee g ools Las 1) a8 cpean YU o

Imshow(rgb(:,:,3,7))

<l RGB &) 4w 5l (S sanle S sue

R R Rl S b w2 ) pled 0)LS0 puled
W g 08,5 el Wl Coond wix w4 |y 23 b cpl a5 wed oo colinal MONtAGELy b 51 I ol iwgm E98g &
o IMShOW &l b b ol (slo SyNtaXcwalos «giws cpl 4 bg e a5 > &6 .00 oo Gioled |y poai ;o Alflax b
sk

Montage(x,map)

QS solil wlie ColOormap;l wb dNdeX o &1,1 0 (oo b iz SO sla 08 pled 45 098 a>gs

ol 4 (oo 8 i o
ol 0l ali ol sl eslaiul dgm ( Jlie G L 5 50 45 e (oo ool immoviefu a2l ol plxl cg
Jle

Mov=immovie(x,map)
Lo )0 s onl Jole cionl 0o plid 4 Lo & ced (sam oz 1T X pyga o8 sl 53 LG 5 col abgsye g pls X
il e Oyee o Matlab

Movie(mov)

ol 00 o5 pld 4 MIALAE oy 8 0tz 5 um oz g ) Jlie 5o

Je
mri=uint8(zeros(128,128,1,27) ;
for frame=1:27
[mri(:,:,:,frame),map]=imread('mri.tif',frame) ;
end
mov=immovie(mri,map) ;
movie(mov) ;
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Saxio polai s lod
al s Sl S ol ailSlas sl FIQUIE jo Lol caisly oo ol slaws by g a8 o Soles 4,068 Matlab,)jel o 5
A5l o el Jawgy ool ool iules sl S5 slaws jo Lol Cuogase
23 24016 38 ) gee sl il atily JuSo o 50,0 cw 241 16 38 b abgs yo aiiacns
g o 00l ioles wilie 55, 256 pas Sl b g oolitnl 24 L 16 ) soe b oot 5145 90 50
Get(0,’screen depth’);
Allus sl figure yo poai » iules
el 00 o JolS jebo 4 LB mlin o 45 w09 o 00litnl IMSNOW Ll 51 15" ol (sl o
Imshow(i)
Figure,imshow(i2)
Figure,imshow(i3)
Ngd oo 00ls iales ailBlaz sla oyt 4013 912 d polas (593 Jol e plwil b

Jis
[x1 ,mapl]=imread('forest.tif");
[x2 ,map2]=imread('trees.tif");
imshow(x1,map1l),figureimshow(x2,map?2);

Sl ] ung.a )i:ASJ La LQ,J ).55.«4.: Cyos 9 CO|OI'map5 Ry ‘Su.: Sl 4 ol oolo ul.w) |ndeXa9.a )l ).:ya.a 9o JL.A U"‘ o
LS oolawl P9 ).:ya.a CO|OI'map)| Jj‘ ).:ya.: aS ‘>9'“" &° A.«CL’ ).al

A2 g ol iz Ao ISl gl e cdnlive zadg 4 Y-VF gal (0 a5 aigS les

[ Fisure 1 [olfi= i

File Edt Wiew Insett Tools Deskiop Window Help o

DEEE b RAOD ¥ 0B =50

Y-Y-\$ g
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S pdy o plol ouxie slo g, 4 aS Cewl jeS Glo K5, 5l olaiwl (358 IS 9 5l (60T sl sloaid 5 ales

sl e Truecolor, RGB cu b 4 pgai has pgd b, 3 IMAPPrOXals 5l soliiul o g, cnl 51 o

Figure o5 ;o ygai iz (9,5 3,19
subplott .5 5 ,0 IMShOW b Lawgs .
subplott .5 5 s subimageut Lwg ¥
M 13N G Sle SO G900 ) A5 (oo pundl (dinled 4>l s> a0 |, FIQUIre G #3815 ,0 SUbpOtal

Jis

ol 00 03 5] 0y S5 0 50080 LS 50 peal g0 Giuled Bgu ) 0
[x1 mapl]=imread('forest.tif");
[X2 map2]=imread('trees.tif");
Subplot(1,2,1),imshow(x1,map2)
Subplot(1,2,2),imshow(x2,map2)

JSie @b, g oS wcils aslgs 0l Jod BB é doecs SUDPOLal 5l soliiul il S yiie o COlOMAPS 5 g o
b salys solatwl SUDIMAGEL 4 b 5l (348
w5l oS T o pdy e Dyge pead Gisles 5l LS LIS cpl el S o o RGB cw s a1y polas &8ly 5o subimageel:

D9d o 5 S ol la COlOrMap(,slis S1,al ) ShareeMsiie yasl sg>g
[xImapl]=imread('forest.tif') ; Blepron 2OX|
[x2map2]=imread('trees.tif") ; [Pk W Uew [t Tod Beloh Wike D ]
Subplot(1,2,1) ,subimage(x1,mapl) wEE L0 AR

Subplot(1,2,2) , subimage(x2,map2)

VoYY g
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Matlab 1351 o 5 bwgi yglai (45,5 ZOOM

Lgpe oyt oYU 50 ZOOM AL 55 5l eoliiwl « polas (59, » ZOOMEldae gz o9, oy ool Matlab e jo S5 j5b 4

=108 X]
Fle Edit View Insert Tools Window Help '

nzmas »ars@on

2ol (o pgal o 4

Y—Y—\A).l}oaa

o bl ] 4y by e ledlbl 5 pgal sla ools 13 (6 ,usS AgS b § IS o i |y paal slals S350 ZOOM Clles

A8 oo i | pgal G 8310l L &dly 0 ZOOM gl oS

ged o3l )y @i 5l Bl5 (o0 5 Lisly (red )3 098 (oo (50095 LS Blriogs sl et (nl vl i (Sole s &
Zoom on AND zoom out

DS oo B soliial 5550 o] &gl Cl> @y s plo ails S sl Z0OM OFf b pioen

Matlab 1331 o 5 yo Texture Mapping wldes
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D9 ooy MOUSELwg oo Ll sgame OWIRIl b5 Jlocl 51 o § 00 (pend caond T MOUSE

oISy

20,5 oo MOUSELLg o ol bl Bi> ccl deletel, s Backspacgsleads ;yols jLas )

84




0 g 0gd o 5el 0,55 Jee oKT 5 00,5 sl 1, JLL alai double clicky Right click 4 Shift click v
vy oo bl 4 Sl e €Nterals
[BW2, ID ] = bwfill (....)
Wls,S o |y bl dags oay slo Sy ples as Slasuin jgiws ol
BW?2 = bwfill (BW1 , 'holes ' N)
o S ST 4 i 5l 0yas ole Sy soue U35, o g il b 0 i jo JuSis plaS 4SS o s @8ly ,0 WAl b
NP
ol Bose N jlaie 0,8 o aS el 53 LB
[BW2, [Dx ] bwfill (BW1 , " holes', N)
il S oo p L, DWAIHL o ey slo JuSs plos o Slasin @y o jgiws o]
D9 a 00ld Linles AilBlax fIQUIE jo 59,5 g g solitul (9,5 sla ylesS )1 sl DWAIll b 51 51
& ol bwwgi ooy (Slsidy sla S

Jie
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|:|mread('pan.png'), FigN Insert  Tools Window! Help ; =
imshow(i) lozaas ka8 2s 280
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bw=im2bw(j)
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bwfill(bw)

=} Figure MNo. 1 . =(Oix]
=loix File Edt Wiew Insert Tools Window Help

Fil= Edit Wiew Insert Tools Window Help
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O 055 5 dad a5 (gl s3gasme MMOUSCLLEY Y-0) &,les o il oo 0 Slg,8 Lol poad leal= Y-0+ o)leis yguas
Dgd o 00ls toled el 0y B Ll Bogase 4 Juol> Ao 2-Y-0Y 8,leis JSi 40 9 00,5 Cpuend o2l 1)
g oo ool IMAIll ob &y 53l ( S5, pglas @ bgs e sl 05> 40,5 5 (&l
298 L2l pj sgtwd e bz 0 1l (al 9550 50 fin SledbI 8L )0 Cy
Help (‘imfill")
Matlab 1331 e 5 5o pabad 0,5 sl
Olye b ol 5l pgad So 085 S Slles 6l il (o paal Sibn pless 000 5 mre S)le I polar o5 LS
D9 e oolizul IMfilter
Aol g Oyge 48 2l opl 4o eolitul 0,90 sla Syntax
B = imfilter (A, H)
B = imfilter (A, H, option 1, option 2)
B = imfilter (A,H) a by yo Olxns g
A IA 3B &S lam 0,0 oo bl H gan stz 128 b )5 0l a5 S (o 2l A poa sam stz G110 0l
25,5055 aslice WS g o3ludl
D9 oo ool (g liel bls doublecss B 5,5 5 (Ll 1o sl 45 04 axgs
Sygo & 5w o) w0 bgye s liel jlaie g og saly> INTEYET syl 15 098 o |3l a5 29,5 Ll e il iNtEgEra) i A 3
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B=imfilter (A,H,option 1, option 2) 4 b po Slxws g
5o Syge 4 o OPLION g ln (legS )T 45 sas o olis oy oo i (5 lo OPLONL sillae gom aix sla xld cod ol
il ooy Y
et S50 &S Cusline (py wly Sho Jolae X jlake a5 (550 50 50,5 (00 )8 ooliisl 3,50 a1 550 5 00507 (i (s X
Ll 00uis

S5 oo @By oolil o y50 (gl AT LalSail s, L g0 (0,5 4y B e Symmetric

Qb oo )] Bagame 35, o ooy Joles (REplicate

255 oo 8 ool 00 Lo ] 809050 (pund Gl ol O ygo 4 > oyl Circlure

<955 B )T 4 by o Sloglis
el 00l B0 Sy 52 (s ) 0 45 ipd (o0 il Gl (sla D50 & (29,5 40 S5z 50 slo )]
Ngd oyl g Solams ;005 b ojlail Jai 5l 29,5 5 699,9 sla wl,T il ol o :Same
3l o0 SAMBL 50 4y (25,5 oo (28 Sy Oyp0 & 45 sl S5 L5
S5 nlyE 585 (6395 BT 4 Zad 5 058 (oo Al Sl 50 4 (2,5 BTl 4o FU
Ji
A8 o iwles odilys 1y (K5, poas dMAilter o o motions,, 5 .,
Original RGB=imread(‘peppers.png’);
Imshow(originalRGB)
0 42 A5 a5l5 b oSy 50 Job 4y a3 ja ((hd Sjgo 4 myed S et s LAMOtION cools L N b 4 (s 203
o5k
H=fspecial(‘motion’,50,45);
9 (oo Jlosl ol Sl () ngad 59, ks 0l
filteredRGB=imfilter(originalRGB,h);
figure,imshow(filteredRGB)

whos rgh2
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Name Size BytesClass
H 37*37 10952 double array
Rgb 384*512*3 589824 uint8 array
Rgb2  384*512*3 589824 uint8 array
Jlee
imfilter st yoreplicate s s cw,
(53l 0,)bgd Sldes) WS o 1S5 1, 1o e
bounaryReplicateRGB=imfilter(originalRGB,h, replied);
figure,imshow(boundary ReplicateRGB
Jie

imfilter ab yo avergeing s p,s owjy
| = imread(‘apples.png’); —

4 Figure 1 %
h =ones(5,5) / 25; Fe Bt Vew Iiset Todk Deskiop Widow hep x
12 = imfilter(l,h); DEES kK RaAN® €08 850
imshow(l), title('Original Image"); Original Image

figure, imshow(12), title('Filtered Image’)

Y-Y-OY g

J ‘Figure 2 |
File Edit “iew Insert Tools Deskiop ‘Window Help u

DEW& k| RaOs €08 =0

Filtered Image
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18l oo AVETQRING:Ls 4 by o pgai 5l sl digas j S
| = imread(‘apples.png’);
h = ones(5,5) / 25;

12 = imfilter(l,h);
imshow(l), title('Original Image");

figure, imshow(12), title('Filtered Image") é

V-0 pgas Original Image Fillered Image with Black Border

I3 = imfilter(l,h,'replicate’);
figure, imshow(13);
title('Filtered Image with Border Replication’)

Matlab 3380 o 5 So5 & yild o1,k
@ &l ol 5l eolial IS a3 a8 358 oo eslinul fSpecial g b b 51 Matlab 15l 6 e il o b sl Ygans
il (oo p) O)9e

h = fspecial ('motion, a, b),
Al oo bglas (30,5 az ;0 s TEtAw)) ax jo Gl @8lg,0 D 5 058 o (3lo 2 090 <5 > Sl & s Jsbo AT 50
fspecial ygws 4 bgs po 5 Syntax

H = fspecial (type)

H = fspecial (type, parametric )
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el 550,050 Jolis typ€ ol >0
Gaasian — sobel — prewi ++- Lapaeian- log- averageshape
&ly 5o hsizehsize s soi poss 550l 4 a>g5 L oS s 8 h s jo 5 ails )8 oyl pld Sl pgs S 0
e S0 D90 & o g S 1 Sjgo 4 ea Wl (e (958 e 4Bu, N o gt 5 Sl Sjge 4 45l olajls  ojlsl ol
il o [33] ©yge 4 o o3 L 4 sl S BB s S
Hsfspecial ('disk’ , vadius)
Qb o 2%1adius ;) e il Jolis a5 el PIllDOX 5 5ls (gl Sl ilid ccdl> (]
Lol O 08 w2l D90 sl opls (8 iy I
H= f special ('gaassian', hsize , sigma)
Slownss 3l g 00 pns NSIZEL T 551061 a5 ilo )T (o p 1) (id )2 Oyg0 0 a B owsS ,38 b s SO ol o
23,5 o Jol> SIgMas lust
a5 asb goue jlade Oygo 4 dilg o b g 995 oo crre N0 gt g Slaw golaws 5l aS Wil o p SO Oyge 4 wily 0 HSIZE
Al o gy e SN OV (55 50
ol 0.5 00l sae L& (2,8 i lade (35, a5 el S5 LB
H=fspecial(‘laplacian’,alpha)
S oo JyS AlPhaL ol b sam 58 Spgo 1) a0 4 3ild S @ly o Sl )l
ool 0.2 00e Alpha jlaie 53 i
H=fspecial(‘log’,hsize,sigma)
3,555 ogos o oS el pl (rwsS Jie b LOQG e gl Lo il caly (oo (ramssS Joo Djg0 4 55 b 0l 0,515 8950
[5 iso LOG (55 (i Sl o sl () wsS Jto L LOG Jute Sglis o5 il sl (o (s Joo 550 4 16 0
RV P [55] S0 4 LOG Jow o8 Ol il o0 5]
H=fspecial(‘motion’,len,tetha)
Tetha,luis g sl JuSly olaws 4 S bz opl Jsb a5 il (oo (ad Ojgo 4 cpoygo 8 > s il S8 > ol o
il e ol 430 sanS o
ol Q sse b col o8 i >
H=fspecial(‘prewitt’)
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1 11
000
-1 -1 -1]
D9 a oolitul Nl (X-derivatives)Xolicis b soges o ad 0,5 low &y
H=fspecial(‘sobel’)
WS b a b 1 h ks coges lo ad ST gl oylo auST bl la ad oS wils S o Db @ a yo 4w s 3L3
1 2 1
000
-1 -2 -1]
H=fspecial(‘unsharp’,alpha)
e yalyb glls a5 sl | unsharp,sLs < fspical s o ol Unsharp,s o saies (il dw o 4w xils
il o Alpha
0aidS lusiy sla LS
sl o Doubless 51h s oIS

Cameramant « Matlab ;s oos i o pgai 69, p 2ed digei aiz Jloel: Jlio

| = imread('cameraman.tif');
subplot(2,2,1);
imshow(l); title('Original Image’);

H = fspecial('motion’,20,45);

MotionBlur = imfilter(l,H,' replicate’);
subplot(2,2,2);

imshow(MotionBlur);title(‘"Motion Blurred Image');

o
Original I mage Motion Blurred Image

H = fspecial('disk’,10);

blurred = imfilter(I,H,'replicate’);
subplot(2,2,3);

imshow(blurred); title('Blurred Image’);

H = fspecial('unsharp”);

sharpened = imfilter(l,H, replicate’);
Subp|0t(2,2,4), Blurred Image Sharpened Image
imshow(sharpened); title('Sharpened Image");
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o 39Nl (golasi (uwy

D3l oo ) 0,3 b1, (Gaussian) s :Ls fspical o
h, (. ny)= e bieribee)
_hy(n.n,)

h(nl’nz)_w

L

O3l o0 5 0,3 L 1, Laplacian zLs fspical o

2 2
|:|2 :a_+a_
x> oy’
_ﬁ g a _
4 4 4
Dz = 4 1—_0’ -1 1—_0’
(a@+1)] 4 4
a 1la a
| 4 4 4]

D3l o0 ) 0,88l L 1, Laplacian of Gaussian(LoG)Ls fspical b

hg (nl, nz) = e—(n12+n22)/(202)

_ (n12 + nz2 —20'2)hg (nl!nz)
h(nﬂnz)_ Zmezzhg

LN

D3l o0 ) oia,sNl |, AVEraging,:Ls fspical o
Ones (n (1), n (2)) / (n (1)* n(2))
poad S Contrast Jolss
Al Gl pgas o] Ky Sad oS sl 03V uaai g5, 2 5 0ol g e (B30 Caz sl Sl (B 0
Sygo 4 45 B o (g, 0 oy 90 g a8 T S 51T 60959 il pl oyl U imadjust.aas o el ) 8 ol as ol
W09 (o8 A )
[bottom top] ,[low heigh]
Dgd gy 5 Jle @l Gl b it QLT gz a5 05l Jlgl i gleo )5 rgal Sy 4y bgspe Sy ooy o3
Jo

Aol o IMadjustaul oS« park ples 4 s poas S, ol Gioliél dan (Jls ol 5
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< Fiure |

|:|m|’ead('pal’k,t|f') ) V\Ie EOE e lrset \Jalﬁ L{gsmqp WrEok, Hep A
|mSh0W(|) JEmkHe | ke 0B F O
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j=imadjust(i);
imshow(j) [ Higire 7 TE&|
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Y—Y—AAJJQAA
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il o IMAdJUStLL Lwg ) ool Lol Ol s Jloel 51 oo Y-0A g0
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1-13=imadjust(i2,stretchlim(i2),[0 1])
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stretchim gt as bgs wo wlxwsgs
A5 oo daline ) O yge (6 lake i LT gl SS; Sad o Seilegil b 4 mli oy
Right[low high]
2- 13=imadjust(i2, stretchlim(i2),[1 0])
b oo clio pgal CuilS g 008 o wsSae Background, Foregroundss, > pl,0
3- I3=imadjust(i2,[0 1],[0 1])
A5 o Joe 15 )leis jgiws Jolas
4- 13=imadjust(i2,[1 0],[0 1])
w9d oo 00l (NIGN” 53955 pgas YL o> 51 (I0W) (63555 g ol 0> (390 VL Jds & ol pliy
5- 13=imadjust(i2,[0 1],[1 O])
D9 oo wsSae Background, Foregroundss, > ol o
6- 13=imadjust(i2,[1 0],[1 O])
5l oo 5 S5 Yol Gl w25 699)5 10lesS T 59,8 50 s pliy
7- 13=imadjust(i2,[0 0],[0 O])
8- 13=imadjust(i2,[1 1],[1 1])
By To)lois 93 1 (sl ) bl i (29,5 lesS,T 5l b (599,5 oS )T il pliy
9- I13=imadjust(i2,[1 0],[1 1])
(el FOregroundss, olee Ll ) ol dubns 5y a0 (9,5 ol ol yo
10- 13=imadjust(i2,[1 0],[0 0O])
(el Backgroundss, sles Ll 5) ol oo slw S5y 0 (2,5 Sl ol o
»9a5 Sy 59 » Thresholding wides
byyo Slorpdgi 4 Ceand (nl ) 45 095 (00 (S0 el (ool s Wiz 4y gl (5, » Thresholdingzlilee S 5l o,
A asly sl S e a4
1- Create a Binary Version of the Image
) poal ;o oad ools (plaisl g Sog5 ,ob a4 Graythreshel .os aslss v,y poas BiNAry dses colo wwd ol yo

D98 o pll IMZ2DW b Loy IS ol iS o anlee BINArY ce 8 o, Grayscale pglas (0,5 osSae 51y
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oo plml Slel s Sldee 51w CAP pgas 59,5 |, Slbee ol Thresholdingsllee b i olisl cygs (Jle opl jo0 Jls

Level=graythresh(13);

Bw=im2bw(13,level);

*Figure 1
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4 Figure 1
File Edit Wew Insert Tools Deskbop Window: Help
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Y-Y-%- Peal

.w;dmu@whos@u Slold by 0 oS wil oo blaie Cwd a4y pgal ol OIS

whos

MATLAB respond with

Name Siza Byte Class

I 256*256 65536 uint8 array

12 256*256 65536 uint8 array

13 256*256 65536 uint8 array
background 256*256 65536 uint8 array
bw 256*256 65536 logical array
level 1*1 8 double array

grand total is 327681 elements using 327688 byte
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2-grayslice
(multilevel thresholding) sk s> 53500 3l ooliciul L INEENSItY s b 4 plas 51 dNAEX polas el ciw b ol 5o

S “"“‘55 o

é}w P sy GLI U"‘ cb .on).n Lgl.b SyntaX‘eL. U"‘ o;)lf 59_7u lJ),....u...: L’:"L"“" (5‘)"
X=grayslice(l,n)
X=grayslice(l,v)

X=grayslice(l,n)

n-1

A o haw x el INAdEX )b 0 pgai peom polis L1 | ob L INtENSItY g « g oy
n

S5
SN

X=grayslice(l,v)
ol S5 g o slael o ol p VoA el 53 LB
Threshld & S X 29,5 pgai L 5 aab doubles o 4 L UINtS UINtLESINGle Wy o | (89,9 pgas (IS
00,5 oo e V Jsb b N aliwg 4 a5 sl Value
ool UINEB X MV Jobo 851051 a0 b «ab NG 0 0 X 0lis s0game ¢ b 256 51 28 Threshld values s,ss o
Aol e lINgth (V)T 16 n+1 51 X eogame g ailb o dOubleX oI5 sl 25651 25,5 L i, Threshld valugsi
Je
| = imread('snowflakes.png’);
X = grayslice(l,16);
imshow(l)
figure, imshow(X,jet(16))
o D30 o @b nl 4 bsye SSYNTAX.S; ] 2 (sl sl )0 oo 4 oo SLS 5 4 ol o0 DWIADEI b S5 o,
sk
1-L=bwlabel(BW,n)
2-[L,num]=bwlabel(BW,n)
s BW 5 oo 4 Jaie sl ODJECE Jolis L clgime iy )3 o p sl o BW 85lail oo 451, L o 5l < gl 8,Les Syntax
sk
4 Jlail ogos B oae 13,5 )5 o by ollez S)po 4 Jlasl s A sae QLI L 0gd iy 8L A Ojso @ wily o N e

QS e Cd das Oygo N laie (6,8 i 09 Wlem U Cuie g
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o eline (SO ez .l Backgroundao sl ooz 5l jekane ailb (0 0 Jolao bl o (s00e L !

BW o o0t lag o 4 Jaie slo ODJECTslaxs (p90 SyNtax... s ODJECE rpegs (sline 4 2 conz ol Jains ObjECE -5l

32 o Gy S o Sleiidy 1) a2 b o098 bwlabelnu s o Shetis 1) o g0 sla (99,9 L Bwlabel
e J> BB S DWIADEING a0 b s 75,55 50 JSie b o 95 sla (6599 51 oolicial

oo Silusid sl WS

Al oaiSTyy 8 g (G 99 ik (SO0 Do 4 Lz wyb Lol sl (goae b ilate Canjd & jpo 4 Wilgs 0 BW

sk doublece s 4 b L oIS a5 el 53 LB

39 o,les ODJECEL o LSy Slatsee (uils 5y Cuz diged (gl 0,5 solitul 55 (iNd) socins &b 5l olys oo @l cl JUS o

by Syge (i Ol (o0

[r,c]=find(bwlabel(BW==2)

g oy gy Bged @l ol b i Ll s
i sl soe 5l eolizul b 0pS azgi 3 52 cODJEC 4, ol ot ookl b ODJECE Jlsl (sl 4 Ll sae 31 55 4o

sy a3 4 ODJECESS & )90 4 ol (,Sew BW

BW=[11100000

11101100

11101100

11100010

11100010

11100010

11100110

11100000];

L=bwlabel(BW,4)

1=11100000
11102200
11102200
11100030
11100030
11100030
11100330
11100000

[r,c]=find(L==2);
rc=[r,c]
rc=
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26

36
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