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Ry oSS g uiles — ) JUo
ryad pailgs -)
S SL 1, 6,5 slad sle s Taml ol g
clear all;
g 5 |y Wlowle 5L 95T oS (ols 0oty Gizren
close all;
rpeddan BT ob 4y glal)l o g oailes> imread jgws oS il i 590 pgal Jl>
[ = imread('pout.tif’);
Sl 1y 2) sgws (S road Skhls o 5 MATLAB ;o Slatiy o590 bl 5l (ed (o sl
WS
>>help fileformats
g imshow o ol Jolaie ali g0 )15 ol 6l oo Giulad 1) oals cdiles pygai algise Jb
2 odle cags Lol dmae aloil 1, ioled 15 Laid |35 sguiue oalinul Jol 51 LI 4l a5 imtool 5 %o
e pll 523 ) Ll (B O S8 dlins (> g 00l 13 Ll o (st Sl oled
:imshow giws 3l solawl
imshow (I)

Grayscale Image pout.tif

6)[5 ‘Sw M 09.75 0)9.0 )O ULCW‘ &wws —Y
Az paal Xle> jgiws sl 10 aS s g 0SS 04> (Workspace) oI5 glad o i a
1S ookl ylo,d oy 10 55 WhOS jgiws 5l adlgse adl .cnl ouls adlal 6,157 slad 4 (5 purio

>>whos
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Name Size Bytes Class Attributes

1 291x240 69840 uint8

zog) wbly (o 055 (LB double 5 wintl6 wint8 (g5 L) jse 4 polai MATLAB o

P95 (Sl L) ol Sgne - ¥
F ol ilS” iy o

Oyge a4 oz (pl Como owyp Sl Sl (Gmb L) o5 Jle (nl 9 sy S)9e pgal Sl SIS
25 ewin ) 5553 paal plSgns Wb ole
ol Soluwcts iy pr

imhist )yiws 5l Glgie ppal o (RIS gmn ploa L) (alids; Sod @9 ogms ales sl
(9,2) puiSs oolaiwl daz o,oxy SO olml gl figure [giws 5l ol .o S sola!

>>figure

S oolaiwl | imhist jgiws >
>>imhist(I)

! Contrast



SJ’.'.‘; Ls.blb );&5.5 MATLAB e u»)b); )|}.3| dux> U")S“’T °5)'°L‘:" wxowo olSisle
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0 30 100 150 200 2350
Gl s oS byl | Sealus oogamme L) by, Sud Sl odgamme «358 JS8 S & ol
el b T pgad Canl OIS 1> a8 asS™ JYaiul o>

fogr b Cenl U i [38] JLo 4

histeq ,giws 5l oolainl alox 5l o ls 3529 salizes slyal, MATLAB o ,gai conl 5 ioli8l ol
asle 6,500 mear o 1y anlis l el ames S e solitul Tl S sinn o5le sy anl) 5l as
oS o0 0,053 12

[2 = histeq(I);

e oo Liuled (g oyt jo Iy 4l >
figure, imshow(12)

2 .
Dynamic Range
3 Histogram Equalization
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N
Equalized Version of pout.tif

oolaiwl imhist jsiws 5l loass win [ poai ol Ssiws (9, 1) histeq jgiws JlI &Sl 6l >
S
figure, imhist(12)
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imadjust jgws -

adapthisteq ,gws -Y

imcontrast ,siws jl eolaiwl S fg&w}@/& 3l oolaiwl Y
I Se 2 LI Gl Gl (fon S Gbod Jos jsb 4 398 Slhl 51 S 52 0,50 40 1 oy p0d
L (¥ Goyled) j550e Il 5l oolitul (g0 (pizmad aiS gy 1) ldl Sl g aidg Jgl jymms g0
S (o) 2

Pyl (Al 0 poal S (g0 S -F
2 Gryas bbb S Syge 4 ] S 9250 (s pgal Sledbl go,35 (sl imwrite jgzus |
e Slatis Sy00 Spga sdB 5l ST e 5l il Lad gl oo soliiel aanlS galisls
:)L.c ..5...\..5 oolau!
imwrite (12, 'pout2.png');

IS (w2 |y 00 0 S 1B Wb gimo -0
imfinfo G )| ..\.»..:‘9.“.4; sb)‘.b (5"'9{"5)"5 4> 'J.AS ‘54.1.‘>)..c B oA o).._‘>d J.»L‘B EVSewT) 45...:‘ 6‘).,
@ wolaiwl glp amae Gl U 0550 paal 0550y salize Sledbol jgiws pl LS colail

WS Jos ) O)g0
imfinfo('pout2.png")

4 .
Interactive tool
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ans =

Filename: 'pout2.png'
FileModDate: '29-Dec-2005 09:34:39'
FileSize: 36938
Format: 'png'
FormatVersion: []

Width: 240
Height: 291
BitDepth: 8

ColorType: 'grayscale'
FormatSignature: [137 80 78 71 13 10 26 10]
Colormap: []
Histogram: []
InterlaceType: 'none’
Transparency: 'none’
SimpleTransparencyData: []
BackgroundColor: []
RenderingIntent: []
Chromaticities: []
Gamma: []
XResolution: []
YResolution: []
ResolutionUnit: []
XOffset: []
YOffset: []
OffsetUnit: []
SignificantBits: []
ImageModTime: '29 Dec 2005 14:34:39 +0000'
Title: []

Author: []
Description: []
Copyright: []
CreationTime: []
Software: []
Disclaimer: []
Warning: []
Source: []
Comment: []
OtherText: []
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Ryai Joloi Y Jlo

ryai oilgs )
1058 0,33 [ ol as )] SO y0 g 0uilys |y ricepng (s S mlhw i gas
I = imread('rice.png');

eds Gwles |y o] b
inshow(I)

Grayscale Image rice.png

ca .. . .

C; . . s : -

Slgond ;o 5 iy (535 0 Sldemd )0 AL Ced CSESG pgal Aoy 45 SiSie ala>dl
2eas Sl sldl g Slazr (15 pal lsds el el v SIS pas el Jond Sl
Dg 0

Woro) (g, (o -

> Background
6
Foreground
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Sl Sy S 4y 59 50 "Gyt g 5" lS” Jlsto Jloel o) "i0,5 3l (555)58 50 kot |
@LQ.: ).a‘ M ‘-.\.u Cewd dipoj g 4 rb-*-"j—u by MLSA oolarul ] 6'@4."0 E-RCS Lg‘).’ (LS).&.M:«O
59y SleMbl) WS Bl 5,50 o 1) Sile wilgs cad a5y Slasl a8 el ol 0,550 Klae
(w‘ OJ.A]— \e. bLaS B 6)5J53)5.4 ‘_glb)ﬂo.c Sy90
S oolaiwl 3 &g s imopen jgiws 31 50, Slee 5l oolaiul gl

background = imopen(I,strel('disk',15));
2 el 50,55l Jos ool gl oaliial 550 Sale pgo oSyl g lesai 9550 yugai (sl GlesS
S ol Gl Jle cpl jo je5 00 jgiwd ol ouls ool strel jgiws 3l Sl LS gl bxl
Sl Glasgs 4 1) Sule gojlail sl a8 )5 158 solaswl 090 JuSio VO glad & glopls Sule
Dg BA> gl doel 10 59,50 0 JulS Heb 4 | Sule Wlgs 20 sails g a5 wlos,S
g Alg> i doel pad iwled Imshow jgiws SaS @ ) 598 o a5 5]

7 Opening

8 .
Erosion

° Dilation
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T S0, ©)g0 43 oy g 8T (i led 9) ovalie Y
OlsS 51 a5 jeiws (ol Lol tpiSe soliiul surf jgiws 5l mlaw o Ojg0 4 die) o ialed &l
oyl plo ool uint8 go5 5l background sal,l ;o 54390 pgai aSIl> ,5 5,5 double g5 5l (53455
(S oo plil po |y £65 bos IS surf jgiws 5l eolasl > o

figure, surf(double(background(1:8:end,1:8:end))),z1lim([0 255]);
set(gca, 'ydir', 'reverse');

(395 H5wd )0 39790 OIS (o))
g ]

e R

200 4.7 et T

Surface Plot

Shol pgal 3l do oy @4 ¥
1S (bl pgai 1) s 5l ol Gty o B (g oo (ESGSs Alej s b pgal S ol (6l
oy yiwles 1) Jol> 50,5
I[2 = 1 - background;
figure, imshow(I12)
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Image with Uniform Background

P9 ol IS 350 -0
O Sl 55 b 5 el JB g0 B el )l (31538 Loy aee) o oyl Coms Jow b o5 (5 9
SO g ol oS oolawl SISl pll gl imadjust jgiws 5l peslges el jo o iol33l
o3k plad 5l a5 aes o jedd g9k 1) polie sy g WS o gladl |y ol 9 YU slaosls I as e
gl oolaiwl (Conl UINEB (ools £45 4y bgy o aS YOO U+ 5l s i) j0) (oo Ol s
I3 = imadjust(I2);
figure, imshow(13);

Image After Intensity Adjustment
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Fwy ‘_gj.ofuL».wT -5
e Failin] iy e
0 pol L) (259399 g i pu

PdJ‘L.MJ/k)/J.M u:g.o..‘b/s‘(J‘LmJ/kgﬂ.").U ‘OJ;LS:'}J}J ‘5‘0}?:.;

Croedl b 59,5 29990 S @ 1z) (b pslas 5l eslanl sblye (&5
Ob sl o) Ll by oo —
)G U”‘ b; oolazwl u‘g.u.a im2bw 9w )‘ Lg).ula ).:9..4.’ O Lg)ujb C‘b‘“ ))9.44) &S.’ JJ-.\.».: 6‘).’
ooliiwl graythresh jgiws 5l ewilgie cilio] jloie conlio Gl gl 0)ls albwl SO oo 4 5L
level = graythresh(13);
bw = im2bw(I3,level);
Ligos 3y a5 Censl ol swlel oyl ouiS colazul bwareaopen giws 1 pulgis (g Bi> 1y
Cedls pei ) as SOl g solee bosoh o lgie cplpls el o colue L bl el
i ke Sy il a8 plizles o5 oLt 6los lsie 03,55l 535580 Khos S & ol ol
S,5 Bas 1, asl (00 sl o)
St Oh5ley Az s el ppal (SUSE 4z L) Belss, 5l (b Cdii> )0 B0 ke A gd
b8 ke 1555 5 ]y abi] Gl lade sl il

SO Iado y0 9 UG ,0) ri9)y)) Ao pnd

fdpi & o
bw = bwareaopen(bw, 50);
figure, imshow(bw)
e

% Thresholding
11 5.

Binary
2 Resolution
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Binary Version of the Image

f,r@%fp.édg;/{.?-g.é}.d'

alasl> 45" cowl bweonncomp jgiws Ll (p sasas g oo e Ll 8,5 oolats! bwlabeln 4 bwlabel

The accuracy of your results depends on the size of the objects,
the connectivity parameter (4, 8, or arbitrary), and whether or not any objects
are touching (in which case they could be labeled as one object). Some of
the rice grains in bw are touching.

1599 H5iwd A paiSre duwlie

Input Output Memory Connectivity
Dim Form Use
BWLABEL  2-D Double-precision High 4or8

label matrix

BWLABELN N-D Double-precision High Any
label matrix

B Connected Component
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BWCONNCOMP N-D CC struct Low Any
(S oy el g 00,5 oy 1) 3l j5mms sz o o o)
DS 0lg 1y 5 Slygiws leyd oyt o
cc = bwconncomp(bw, 4)
cc.NumObjects

: . 00”‘
cc =
Connectivity: 4
ImageSize: [256 256]
NumObjects: 95
PixellIdxList: {1x95 cell}
ans =

95

Sk ngal SO )0 e eh (28R 03,5 Sl 5o)5 o Vo ped
CC = bwconncomp(BW);
numPixels = cellfun(@numel,CC.PixelldxList);
[biggest,idx] = max(numPixels);
BW(CC.PixelldxList{idx}) = 0;

fnumel 4 cellfun &/ giws Slidys

regionprops siws jl eolaiwl g (3yxe iV (g yod
s SaS |y QT G o2 4 syl Oledlbl ool (6,0l paal S 5l Oledbl S0 S gl p
S5 (pl Auedy TEgIONProps giws 4 g 03,5 |5l (bweonncomp aiile) jSde jsiws aw
5l 45 le 45 03 e drlma |y LS5 5 5

>>S = regionprops(CC,'all");
S =

88x1 struct array with fields:
Area
Centroid
BoundingBox
Subarrayldx
MajorAxisLength
MinorAxisLength
Eccentricity
Orientation
ConvexHull
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ConvexImage
ConvexArea
Image
Filledimage
FilledArea
EulerNumber
Extrema
EquivDiameter
Solidity
Extent
PixelldxList
PixelList
Perimeter

b kS ol (05 (@52 40 Oloj )0 B) Wigd avule 398 SlenSg 5l (B p Ll wuslye ST
>> S = regionprops(CC,'Centroid’,'Area");
imtool 50 55 9 bwlabeln g bwlabel lygiws 5l oolawl ¥ 1y yod
BW = imread('text.png');
L = bwlabel(BW,4); % or use L =bwlabeln(BW,4);
[r,c] = find(L == 2)
imtool(L)
ew! Al j 2, uLo.b ).Qaa Lgo)Lo.L:: L’ f-‘s...: AW
Sy (358 i o Lol L jle G 4) sl Joko £45 5l bweonncomp jgiws >g,5 iV 4SS
o5 3l el andls pSl Jle o L fle aile (g yile (25,5 SG palet o2 jsiws (nl o 4
S ool ouilgie labelmatrix
BW = imread('text.png');
CC = bwconncomp(BW);
L = labelmatrix(CC);
L2 = bwlabel(BW);
whos L L2
GQSM’ &S) GM)))J —A
10 goyleds by ails yols ol
grain = false(size(bw));
grain(cc.PixelldxList{50}) = true;
figure, imshow(grain);
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The 50th Connected Component

sl.u»‘ fel.o.'f ‘SOML&A -4

oS 00liw] iz e yile agd (gl labelmatrix jgws 5l ol

labeled = labelmatrix(cc),;
whos labeled
Name Size Bytes Class Attributes

labeled 256x256 65536 uint8

d.au.u.s).’l.o ‘WJ o lie L,’.is) SRy M‘}.‘.’L’Mo QLM.»J k_i:) sSJLi‘) @).’ d..s‘-b).bc\s.u‘ 6‘)4 JL‘>
oS oo inles |y 1 g 00,8 Jaws 5, pgal S« label2rgb jgiws SS a1y sael Cows

RGB label = label2?rgb(labeled, @spring, 'c', 'shuffle');
figure, imshow(RGB label)
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Label Matrix Displayed as Pseudocolor Image

WSS Gadios Calisie (gl el S5 5l oliiul 0955 0590 40 g & 1Ko Lesal,y label2rgh jgiws 5l iy pod
el acsls sLs >>help graph3d [giws 4 cenl (S el o

Galiseo s bl o luo docanlies —Ye

2 9590 5,0 lgiw |y Sledlbl regionprops jsiws SaS 4y ol diwgn @02 4 i SO i Al
19,5 S g Al

graindata = regionprops(cc, 'basic')

graindata =

95x1 struct array with fields:
Area
Centroid
BoundingBox

:r;"()’ @).v Q}Lmdg‘sm)lmo ‘_g‘).g
graindata(50) .Area

ans =

194
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Cobuo 59 3 kS 329 (& 1 Gawlono -
) gy o (2 S 6S ¢ s § 03,5 0,38 ailfloz wl)l SO 0 l) mip sladily Coluwe Sledb! oyl
1S

grain_areas = [graindata.Area];
[min_area, idx] = min(grain_areas)
grain = false(size(bw));
grain(cc.PixelIdxList{idx}) = true;
figure, imshow(grain);

(g A0 (9 S g5 50l 9 ol Hludo) A
min_area =

61

16

Smallest Grain

&2 $aild Glioluw gly pl 5 gmad odgs -IY
?o)ﬂ Cwd & Q‘ﬁz.:.o f‘;w )'l &o’l.c)U;:\ a>
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fad,lo goluw 4z Lpze - ilo odes -]

03gase 45 4uiS ytd pilaie LeuiS o oolaiul ool 51 g jls  pl Fetins o g gl hist Hgiws
gl i 03l Wi Ay (63959 10 0 0 Wesls Dl s

nbins = 20;

figure, hist(grain_areas, nbins)

title('Histogram of Hice Grain Area'),;

HiSth'Hl'ﬂ of Rice Grain Area

—
iy
T

—
—
T

[y |

I i
5C 100 150 200 250 300 30 400 450

Dgs oald ioled Lels (51
>> iptdemos
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9S> Juas

L4 4

A0 L0

i 50 bl (pob y Sluwlxo g adsl Joeol b (oLl - S
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raie 2 emsSn e ple Ll 4 a5 Sigdie 0,58 (s 90 sl Ko Djgo 4 pglad el e o

el g e g 51T S S b SBle e e
Saled amio sl ool )0 a5 mls Gam aw il e 5l (S5 pslal il pglas (55 Giales gl
o) addge ol Kol dstho yaogw g e ddlge Dod Sioled dmio (uegd (je,d ddlge Db

(Nguis 4285 42 RGB 908 PMlaol 4) il oo

palay ) Olasizo (5 Leosommw

Sy (20 Slaio phvw —)
S50 dd olie l GlaSll laie 4 gl (g, ol jo sl 20 Slaize lp (g, o glae
ailoads ooz Cewly 4 5l g el 4 YL %;@‘ﬁjﬁ&&odow EVERY

" ¥

The Pixel Coordinate System

w.a‘) Coww D g 00g (us.u.u) C 4.0.]9.@ Oy 9 AJ[J‘SA UM."JB‘ LJ""L’ Coww g9 009 ()Jadu) r sd.c.ls.c qu‘
Joedd gl o Slaws @3S B ) (o a5 siiie oo dlael LS, Slauw il o ol
So A S LB paal e ile jo bl bla Slaise ¢ Sy Seiw g lhw Slaize o 0uS o

RV PV XSt

S0 Glaizo -Y

S olye 1) ol g S I o aiS ahais S lgie ) JuSo &Sl sl @ Uiy ol 5o
50 &Sl b 0gr aalgs s Lae (5.3, 2.2) Glaiswe by, (pl 50 coplplo (oK a5 0 S48

!4 pixel : Picture Element
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3 2l &8ly o pgal Glide bl (Sl Slabwe iy, ;o el b w8l LS, Slaize
ol |y cdlas (ol 5 K5 € 9T & Wgdowo hogd (V 9 X Sx) dlocl pod b g 0090 XY (gdmbo
...\.Q-)GQ

0. 1 1. 2 2. 3 3.5

x
| M-

1.54-------

2.54---m---

b e Bl
[ SR S

.8t ccccccncboccacccdanancaan

The Spatial Coordinate System

polie y adly bl Slatse a5 ol (ol ol g 0,10 0939 5 slabal, 598 20 Dlaise i 98w
2 &ly oSy Slaizi Glea (G (20 Slatbus j0) - by S1ye Slatbue (o - Y 9 X oo
30 &S Gl cpl 398 s 90 (o BB 510 51 SO bl o (C=X g T=Y L) € gw 9 T Gl
Olaids (ol SB8e 20 Slatw jo bl cwl (Vo)) ol ahss (o Jgl labuw JuSy 20 Olaise
Lwg ¢ S0 2 Dlalre plummw § A  JuSy (20 Slabuw piacms 1) Cosl (45,04°,0) iy
@ Sy 20 Dlaize o .cul Slaide (ids ol (399 phmmw 39 (o o O pegd ]
o5 ,o Losaly g az yo Slmbo (0 05000 Joe (XY) cud b a4 S (20 Slatze jo Ll (1€) ol 5
5 Sy 20 Olaite pinw lxe 4 Al 0ol colaiwl LSy Slazwe slp € g1 slaoles

Ll G 20 Olaize v gloe 4 098 oolaiwl y ¢ X 5l olS ,0

S0 Glaizo s0guxo yuuts -V
shls s peai A ST .0,ls 1,8 YData ¢ XData slpS 54 50 bhaSy 3510 Glabue &l s oogue
»lp XData 538 o JJade 9 [1,100] 4l YData o8 o Jlade il gt Yoo g jlaw Voo
(P L Sy (Sl 20 Slaite piiw ;o peal ol bla X Slaise (opl plo <l [1,200]

Ao s [0.5,100.5] edgumme jo 35 Y Slaize §[0.5,200.5] sogume o
,o 1, YData ¢ XData sle.S5g aulgine S 20 Olaiu g ;0 Slabuw 0dgaze s sl y
iJle sl a2 i gl Sluled (e

A = magic(5);
x =[19.5 23.5];
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y = [8.0 12.0];

image(A,'XData’,x,'YData',y), axis image, colormap(jet(25))

23
(]

35

Al Al o 20 e B x| A3 4

palai glosls glgil

L,’..,JL.,J [THPES el pgal G grools b clite judi 9 0,95 5 (50970 ¢ palal (slools 5|9.3| BUBYYEos

3,10 0g>g Cdie o

Image Type

Binary
(Also known as a
bilevel image)

Interpretation

Logical array containing only Os and 1s, interpreted
as black and white, respectively. See “Binary
Images” on page 2-8 for more information.

Indexed
(Also known as a
pseudocolor image)

Array of class logical, uint8, uinti16, single, or
double whose pixel values are direct indices into a

colormap. The colormap is an m-by-3 array of class
double.

For single or double arrays, integer values range
from [1, p]. For logical, uint8, or uint16 arrays,
values range from [0, p-1]. See “Indexed Images” on
page 2-9 for more information.
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Grayscale
(Also known as an

intensity, gray scale,

or gray level image)

Array of class uint8, uint16, int16, single, or
double whose pixel values specify intensity values.

For single or double arrays, values range from
[0, 1]. For uint8, values range from [0,255]. For
uint16, values range from [0, 65535]. For int16,
values range from [-32768, 32767]. See “Grayscale
Images” on page 2-11 for more information.

Truecolor
(Also known as an

RGB image )

m-by-n-by-3 array of class uint8, uint16, single, or
double whose pixel values specify intensity values.

For single or double arrays, values range from

[0, 1]. For uint8, values range from [0, 255]. For
uint16, values range from [0, 65535]. See “Truecolor
Images” on page 2-12 for more information.

(29995 1) 6 b yolai -

sled I aliS cpl o Yw D¢ on 0,3 (logical L) dhie al,] SO g0 4 sl ppal SO

‘bﬁ""g_gn oolaw! (5)..s.aL; )Jstm LY o)LM:‘ Lg‘).) bW

—

At

.I__

Pixel Values in

plpal, [ D go ool (

f—

b
[l Ll
T

.I.__

i
4

1
F_
ol
—

|l s
1

f—-L——L—-

e
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Pixel Values Index te Colormap Entries in Indexed Images
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o el P a4 p e g lan eegs 4 ¥ lade o5, e yle (K5, L) Saw sl 4 X )]
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o 0.2563 0.2826 .
1.5342 0.2051 0.2157 0.2826 0.3822 0.4391 0,439
0.5342 0.1789 0.1307 0.1789 0.2051 0.3256 0.2483
0.4308 0.2483 0.2624 0.3344

2344 0.2624 0.3344

Pixel Values in a Grayscale Image Define Gray Levels

intl6 |, 5 wintl6 wint8 double single Ll wilgice 6 5wSE maw pgal SO (LIS L) g4
S5 il prolai L alie) 55 G ile 51 5 (67815 o b ales (6T Ygmne e il
Sy a5 ST .05 o ooliinl 5, e sle 5 Yaene LsT g0, (sl Lol oS o ooliinl (o
Volade g JolS olw b blis jas jlade (8 s SO, bl 3ub il double L 4 single
Jaae intl6 L 4 uintle aint8 gg 5l spsla olp cwl S sae S, L bl
Ll S5 vt 5, L bl intmax(class(I)) Slage ¢ JolS ol S5, L bl intmin(class(l))

1 Grayscale (Also : gray scale, gray-scale, gray level)
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The Color Planes of a Truecolor Image
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RGB(4,15,3) 4 RGB(4,15,2) RGB(4,15,1) <55 4 skd=e ,0 RGB a5 3l (4,15) Slae
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i (LS 1) oSS, oS 5l diged S 5 Jle

RGB=reshape(ones(64,1)*reshape(jet(64),1,192),[64,64,3]);

R=RGB(:,;,1);

G=RGB(:,;,2);

B=RGB(:,;,3);

imshow(R)

figure, imshow(G)
figure, imshow(B)

figure, imshow(RGB)
: . 00”‘
Red Fla-e Cres- Flane
3us Plang Dricingl Imege

The Separated Color Planes of an RGB Image
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RGB = cat(3,1,L1);

oS Joo pulgine 5 3o,k 4 oo 3le RGB

VLR IO} l QT BRI ..\J),_i, Lol cat ,giws 0,90 o R
1€l o 4 bgs po ailgd

Function Description

demosaic Convert Bayer pattern encoded image to truecolor (RGB)
image.

dither Use dithering to convert a grayscale image to a binary
image or to convert a truecolor image to an indexed image.

gray2ind Convert a grayscale image to an indexed image.

grayslice Convert a grayscale image to an indexed image by using
multilevel thresholding.

im2bw Convert a grayscale image, indexed image, or truecolor
image, to a binary image, based on a luminance threshold.

ind2gray Convert an indexed image to a grayscale image.

ind2rgb Convert an indexed image to a truecolor image.

matz2gray Convert a data matrix to a grayscale image, by scaling
the data.

rgb2gray Convert a truecolor image to a grayscale image.
Note: To work with images that use other color spaces,
such as HSV, first convert the image to RGB, process
the image, and then convert it back to the original color
space. For more information about color space conversion
routines, see Chapter 14, “Color”.

rgb2ind Convert a truescolor image to an indexed 1mage.

DS s (gl 9590 90 32 ) (398 @le 8)90 50 10y pod

Srgad Glizeo GLewdS glgil o Jsaud

alls a>gi Lol 0uS oslewl double jsiws 3l double g4 4 uintlé g uint8 slyess Jos iy
aS Wgd phedne a1 (gl 0SS 0o bl b g odle s 1) slacl anlsl jo sl oY DByl a8 45wl
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im2uint16, im2int16, im2uint8, im2single, im2double
SaS a5 (ablb o V U jao o o 00 polae ol by o) oy ,lo double g4 5l (s paas ST e ol p
(aidl o YOO U yao o polis ( 2rgy5 yugai 10 (nlple) 08 hasuint8 ggi a1 o 5 j5mmso

RGB2 = im2uint8(RGB1);

Sldbe Glp o caws jl canl (S 1) SVl 51 (g lade Oaws S 0 plodl o a5 WS ax g
oeals YOF a4 FOOYF 5l malaw olasd wasS Jos uint8 o8 4y wualesw |, uintlé go 5l (5,98
A2 oo Cawd T Oledbl 5l 6 jlade a5 cnl cpmay ol g b oo
Silgeed (G 58 40 5 Adien 45 0SS dzgl Cewl ol (S Gl pglal haud S)y5e p0 K00 4SS
ol peai ST e lp 0uS Jag uint8 asle 6,550 g9 a4 1) ool 6,105 wail el SO
YOF ol 4 0B Lss uint8 g4 a5 bxl 5l il 0g3 5 wple jo S5, Yer Gl sad (5 135
O 9 00l EalS Imapprox sl SeS a4 ) K5 e yile LSS, olaw lacl b ! iz mlaw
AS oolawl L5 5,90 o

robai sbdlis b )l
s b e mo 4 (MRI pglai aile) (e b (s Sleer® 0le) Gloj 059> 50 pslal (&
AusS oo G reas Al b g pgas boallis |, glas wieS o]
Slml sl 25 sbml o Yoz b i s all ol el glo dlis oiloy 5 03 sl
5l leallss sl sl p 5 (MXNXP) Gom aw 4l 4 5L 60k 5 S mhw polas 5l slaallss
o2l MxNX3xXP) o oz al)l 4 5L (S5 pglas
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Multidimensional Array Containing an Image Sequence
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Image Sequences
2 Image Stacks
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Image Sequence

Guideline When Used with an

Function Dimensions Image Sequence
bwlabeln m-by-n-by-p only Must use the bwlabeln(BW,conn)
syntax with a 2-D connectivity.

deconvblind m-by-n-by-p or PSF argument can be either 1-D
m-by-n-byv-3-by-p or 2-D.

deconvlucy m-by-n-by-p or PSF argument can be either 1-D
m-by-n-hy-3-hy-p or 2-D.

edgetaper m-by-n-by-p or PSF argument can be either 1-D
m-by-n-by-3-by-p or 2-D.

entropyfilt m-by-n-by-p only nhood argument must be 2-D.

imabsdiff m-bhy-n-hy-p or Image sequences must be the same
m-by-n-by-3-by-p size.

imadd m-by-n-by-p or Image sequences must be the same
mi-by-rn-by-3-by-p size. Cannol add scalar Lo lnage

seguence.

imbothat m-by-n-by-p only SE argument must be 2-D.

imclose m-by-n-by-p only SE argument must be 2-D.

imdilate m-by-n-by-p only SE argument must be 2-D.

imdivide m-by-n-by-p or Image sequences must be the same
m-by-n-by-3-by-p size.

imerode ri-by-n-by-p only SE argument must be 2-D.

imextendedmax | m-by-n-by-p only Must use the

imextendedmax(1,h,conn)
syntax with a 2-D connectivity.
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Image Sequence | Guideline When Used with an
Function Dimensions Image Sequence
imextendedmin | m-by-n-by-p only Must usc the
imextendedmin(I,h,conn)
syntax with a 2-D connectivity.
imfilter m-by-n-by-p or With grayscale images, h can be
m-by-n-hy-3-hy-p 2-D. With truecolor images (RGB),
h can be 2-D or 3-D.
imhmax m-by-n-by-p only Must use the imhmax(I,h,conn)
syntax with a 2-D connectivity.
imhmin m-by-n-by-p only Must use the imhmin(I,h,conn)

syntax with a 2-D connectivity.

imlincomb

m-by-n-by-p or
m-by-n-by-3-by-p

Image sequences must be the same
size.

immultiply m-by-n-by-p or Image sequences must be the same
m-hy-n-hy-3-hy-p size.
imopen m-by-n-by-p only SE argument must be 2-D.
imregionalmax | m-by-n-by-p only Must use the
imextendedmax (I,conn) syntax
with a 2-D connectivity.
imregionalmin | m-by-n-by-p only Must usc the
imextendedmin(I,conn) syntax
with a 2-D connectivity.
imtransform m-by-n-by-p or TFORM argument must be 2-D.
m-by-n-by-3-hy-p
imsubtract m-by-n-by-p or Image sequences must be the same
m-by-n-by-3-by-p size.
imtophat m-by-n-by-p only SE argument must be 2-D.
padarray m-bhy-n-hy-p or PADSTZF argument must he a
m-by-n-by-3-by-p two-clement vector.
rangefilt m-by-n-by-p only NHOOD argument must be 2-D.
stdfilt m-hy-n-hy-p only NHOOD argument must bhe 2-1).
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Image Sequence | Guideline When Used with an

Function Dimensions Image Sequence
tformarray m-by-n-by-p or T must be 2-D to 2-D (compatible
m-by-n-by-3-by-p with imtransform).

R must be 2-D.

TDIMS A and TDIMS B must be 2-D,
Le, [2 1] or

1 2]

TSIZE B must be a two-element
array [D1 D2], where D1 and D2
are the first and second transform
dimensions of the output space.
TMAP_B must be [TSIZE B 2]

F can be a scalar or a p-by-1
array for m-by-n-by-p arrays, or
it can be a scalar, 1-by-p arrav.
3-hy-1 array, or 3-hy-p array, for
m-by-n-by-3-by-p arrays.

watershed m-by-n-by-p only Must use watershed(1I,conn)
syntax with a 2-1) connectivity.

robad jlallis <o wjle p 1 Jl

0 S die (6,15 (slad 1o 5 ousled MXNXP gams dw )] SO O jg0 A pglad (Jle (pl j0 gl o

ala>de stdfilt b 0,50 jo 3] Jour Slxesss 4 a9 b .ows o plosl pglal SO ST (9, 1) lre
100 730 el stdfilt sl 5l ool oopl plo .0usS” soliiwl nhood (ylegS )T 51 sl a5 oS
>> help stdfilt
STDFILT Local standard deviation of image.
] = STDFILT(I) returns the array ], where each output pixel contains the
standard deviation value of the 3-by-3 neighborhood around the corresponding

pixel in the input image I. I can have any dimension. The output image | is
the same size as the input image I.

For pixels on the borders of [, STDFILT uses symmetric padding. In
symmetric padding, the values of padding pixels are a mirror reflection
of the border pixels in 1.

J = STDFILT(I,NHOOD) performs standard deviation filtering of the input
image [ where you specify the neighborhood in NHOOD. NHOOD is a
multidimensional array of zeros and ones where the nonzero elements specify
the neighbors. NHOOD's size must be odd in each dimension.
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By default, STDFILT uses the neighborhood ones(3). STDFILT determines the
center element of the neighborhood by FLOOR((SIZE(NHOOD) + 1)/2). For
information about specifying neighborhoods, see Notes.

Class Support

[ can be logical or numeric and must be real and nonsparse. NHOOD can be
logical or numeric and must contain zeros and/or ones. I and NHOOD can have
any dimension. ] is double.

To specify the neighborhoods of various shapes, such as a disk, use the

STREL function to create a structuring element object and then use the
GETNHOOD function to extract the neighborhood from the structuring element
object.

Examples
I = imread('circuit.tif");
J = stdfilt(D);
imshow(I);
figure, imshow(J,[]);

See also std2, rangefilt, entropyfilt, strel, GETNHOOD.

e Jlns Gl staslone SIS 10 0yl a5 el lluSy 00l e Nh00d &5 0 o alimdle
Solaad S sy el o solatul legS )T cpl (sl ones(3) 5l b Jlie 4o oS soliil Lyl )l
RG] P g_.a.’).:.: G 90

:Jbo g4l g

% Create an array of filenames that make up the image sequence
fileFolder = fullfile(matlabroot,'toolbox’,'images’,'imdemos');
dirOutput = dir(fullfile(fileFolder,'AT3_1m4_*.tif"));
fileNames = {dirOutput.name}’;
numFrames = numel(fileNames);
I = imread(fileNames{1});
% Preallocate the array
sequence = zeros([size(I) numFrames],class(I));
sequence(:,:;,1) =1;
% Create image sequence array
for p = 2:numFrames

sequence(:,:;,p) = imread(fileNames{p});
end
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% Process sequence

sequenceNew = stdfilt(sequence,ones(3));

% View results

figure;

for k = 1:numFrames
imshow(sequence(:,;k));
title(sprintf('Original Image # %d'k));
pause(1);
imshow(sequenceNew(:,:,k),[]);
title(sprintf('Processed Image # %d’k));
pause(1);

end

b sl Mo oy o5 Lol cglosuai 1) LosT (55555 Ylazol a5 algs 50 51 el ol Slesgs sl
. fullfile

>> help fullfile

FULLFILE Build full filename from parts.
FULLFILE(D1,D2, ... ,FILE) builds a full file name from the
directories D1,D2, etc and filename FILE specified. This is
conceptually equivalent to

F = [D1 filesep D2 filesep ... filesep FILE]

except that care is taken to handle the cases where the directory
parts D1, D2, etc. may begin or end in a filesep. Specify FILE ="
to build a pathname from parts.

Examples
To build platform dependent paths to files:
fullfile(matlabroot,'toolbox’,'matlab’,'general’,'Contents.m")

To build platform dependent paths to a directory:
addpath(fullfile(matlabroot,'toolbox’,'matlab’,"))

See also filesep, pathsep, fileparts.

: dir G 6‘)-.’
>> help dir
DIR List directory.
DIR directory_name lists the files in a directory. Pathnames and
wildcards may be used. For example, DIR *.m lists all the M-files
in the current directory.

D = DIR('directory_name') returns the results in an M-by-1
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structure with the fields:
name -- Filename
date -- Modification date
bytes -- Number of bytes allocated to the file
isdir -- 1 if name is a directory and 0 if not
datenum -- Modification date as a MATLAB serial date number.
This value is locale-dependent.

See also what, cd, type, delete, Is, rmdir, mkdir, datenum.
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3,lg |, imformats jle,d o,oxn jo cdie jo Slaciin 0,50 G peal ldB cud Huuo Gl oS
RVELY

iSpyal R So pulss I Je
RGB = imread('football.jpg');

25,5 o uintl6 g 5l slal,l odg el imread jgiws (plpls wias acass o V8 S,
S5y oile Gln S e 99 5l e w0als (6515 sl poal S Djg0 4 pgal S il sl
€9 5l emyle o 1) Ky o yle Sledbl o)lgen imread giws o So il o sle slp 6,50
Lol UINt16 L g uint8 go 5l 045 o 5o Lol o jlo 4> 5 awae Sl ,3 double
100 (65135 il gl S Sjge gl Sy il 5l (b
[X,;map] = imread('trees.tif');
Sgiwd (23lg A5gil o aiiid 095 0 pgal Gl s 0,0 4 0B I Wil (6 paal LB Sy
Syt csbie Joall 5500 B 51 Sl Ko Wy oo 1y (o238 b) 25 sl o8 ey y5b & imiread
S50 g o oles tHff LIB L LB SOl gl YV () Jlie [ oS ool Lpos 8 gy yailss
dix duiwn B0y 2K S8 imfinfo giws 5l alg so el aldl aigh e sols 13 sam Sl 4l
el 0l 0,33 | 0 0 8
mri = zeros([128 128 1 27],'uint8'); % preallocate 4-D array
for frame=1:27

[mri(:,:,:,frame),map] = imread('mri.tif',frame);
end

Slas Casl cplely S anls iy alidls 09008 IS &Sl sl ailsze 1) (55 bl aeplssen 51
A8 oslatwl (VO fad) (Soby sl

imwrite jgiws 5| Jensls alidl> 69, spoad Jl S Djge 4 pgal o laosls 0p33
o peid Mt B L Ll 0 a5 ond 6,8 Ll pga S Il o5 Sl o S solitul aslys o
Sryas hB S Do & peal (ol e S0 Jie e 65 (LS 4 g 0ad ouilgS el ou
S5 n 00 yigesalS alisl> o bmp I L

>>load clown

>>whos
Name Size Bytes Class
X 200x320 512000 double array
caption 2x1 4 char array
map 81x3 1944 double array

Grand total is 64245 elements using 513948 bytes
>>imwrite(X,map,'clown.bmp")
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| Ll sl e IMWrite j5iwd ;0 a5 Wl 093 ol slo gl g o spgal SldB S p
(F1 oL5) ol slocaly laes jo imwrite jgiws 5l ol ol o eyl ol aus gl 0SS s
(WS oo Slasz ST help s Ll 0) 0y 5 Losal,

il !

imwrite(I,'clown.png’,'BitDepth',4);
imwrite(4, 'myfile.jpg’, 'Quality’, 100);

DS o ‘) uL‘“‘L‘Z’)*"‘)L’ 9 SRy B Mz g aS 4*?")" )55 e LSL""‘“‘) “ Loz e

0,3 (1 bpp) JuSn o Can ) Sygo a0 1) (b pgal a5 ains oo ojl>] Lads oy tiff aile LJB & 5
57635 celio Sl bl ol o Nl T e 25 se a5 Mol cl> ol s oS
s yle cwalgz imread jgiwo U1y gloads 053 polay i 31,50 Bb sl cnl 6,mL polas
asly auales (Gl o )I5 slad (o) logical g4 ;)

19iSe 0 oS I I8 050 a1, (T 5 0ily> |, (NG B L) 650k psal S 5 Jle

>>BW = imread('text.png');
>>imwrite(BW, test.tif");

hecal JuSy 2 S ) Sjgo 0 (omjp )90 gl 45 Ngd hebae daplyze ST 368 Jle o
1S o, |y BitDepth o g 423,5 S&S imfinfo giws

>>info = imfinfo('test.tif');
>>info.BitDepth
ans =
1

gl S 48 din deblgu g ail atily jasin WS SOl s pgal codie 5,15 glas o S
WS SeS 5 Jou g dalyS ax Imwrite jgies SeS 4033 Sl Jol>

2 Bit Depth
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Storage Class
of Image Storage Class of Output Image File

logical If the output image file format supports 1-bit images.
imwrite creates a 1-bit image file.

If the cutput image file format specified deces not
support 1-bit images, imwrite exports the image data
as a Uint8 gravscale image.

uints If the ontput image file format supports unsigned &-bit
images, imwrite creates an unsigned 8-bit image file.

uintié If the output imave file format supports unsigned 16-bit
images (PNG or TIFF), imwrite creates an unsigned
16-bit image file.

1 the output image file format does not support 16-bit
images, imwrite scales the image data to class uint8
and creates an 8-bit image file.

int16 Partially supported; depends on file format.

single Partially supported; depends on file format.

double MATLARE scales the image data to uint8 and creates an
8-bit image file, because most image file formats use
8 bits.

SLj (Seols 0dgummo b pglai (yuilgs
bl ol slem (sl g o 0,55 Ndl Wy b oleils 1o Yoono ol Solus odgama b pglas
:Jle 10 .0usS eolaw! hdrread gws

>>hdr_image = hdrread('office.hdr");

>>whos

Name Size Bytes Class Attributes
hdr_image 665x1000x3 7980000 single

sole  Salins soguzme b canliie |y QT laol wb ol (Sols oogame b paal S ioled (gl
pll ygay) (Solw 4 51 .08 0 3L WQ.’; CilSS onal J.u—‘)s Ol A (asS P)al) wes s
Cawd 4 omolin Gioled S oolaiwl polai aigS cnl iled gl imshow 1 o(j¢Sde muas

..\.0)5—“50.’
>>imshow(hdr_image);

** Tone Mapping
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>>rgb = tonemap(hdr_image);
>>whos

Name Size Bytes
hdr_image 665x1000x3 7980000
rgb 665x1000x3 1995000
>>imshow(rgb);

1S oolatwl tonemap &b 31y ClS pll (6l

Class Attributes
single
uint8

1S oolawl imshow jgiws 31 agilys oo J

s5wd 5l aglgs oo KAl CJB L gnels alidle (59 obj (Seslad odguze b poal G 0553 sl

hdrwrite(hdr,'filename');

0S8 eolarwl hdrwrite



5J.1|)f 6.)[.&8 J.‘;S.b MATLAB e uo)b); )|}.3| dux> Q”)S"’T QBJ@L& P2 olEisle

ek Juad

J?.SL“"”‘ 4.5”")‘9 9 u*-’l-“

polal Jdod g (owjlg mlod ogi b gb.w]— IRV



5J.1|)f 6.)[.&8 J.‘;S.b MATLAB e uo)b); )|}.3| dux> Q”)S"’T QBJ@L& P2 olEisle

imshow ,gws

(023 slei 1) o] o 9 dilgs 1) gl lol) - imshow jgiws 5l eolatwl of ) 5

moon = imread('moon.tif');
imshow(moon);

FeS 53 Lagities 1, B ol 500 o,
imshow('moon.tif);
Sl cnl sl sd Jite cdie )15 slad 4 pgal (sous slaosls a5 dgioai Sl ol cpl il
S oolaiwl getimage giwo
moon = getimage;
238 5l Sy 5o sl 4 ) DY e pleiS )5 b peal S imshow jgis (08 G I o
S 1) (258 Gl nl aerlstn ST oms oo Giales (09800 JBLie FanelS Giales azmio I Sy S
(V0 oleiS, 5 b Sle) aums

pout = imread('pout.tif');
imshow(pout, 'InitialMagnification', 150)

©oue Hlade gl @ it Jlade 5l g ools Lioles 99290 0,0y (a8 olal b canline ygai aualgsy S

A ookl oS )5
) pga Go3lopn lnl dax gaedlSe (0,20 Tl oo ,oai 1) SleiS ) (2,8 i Hlade aalysy S
35 |, ImshowlnitialMagnification yiel,l Jode uew g 00,5 Sle>l )3 iptprefs jsiws ol>l L

ROV
~Iixq
File Edit “iew [nsert Tools Desktop ‘Window Help ~

Dedée h aaMme E 0B a0

'loose’
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awpo )8 'tight' ol 1) imshow jgiws o Border jal)l Jlade wed Bds )l pl auslgsy 31
imshow('moon.tif','Border’,'tight")

-0/ x|

File Edit Wiew Inserl Took Deskbo Window Help =

DEE&E LK RANH| ~

Rl dsr (Al oy loa sl Bds 550 lgs detuled pled sl g dden wpalyt ST
Aepo Ll)8 'tight' ol | ImshowBorder il )b lade < pgai o5ls

Az 4]y ozt subplot jgiws S8 4 bl wub aaes Gioled pgal iz oty S ) dealysy S
ooliwl paal jiwled gly subimage jgws L g IMShOW [siws | e 9 0uiS pundli 0,00 1)
1S a3 .S oo Jes iImshow I iy, subimage jsiws oS

[X1,map1]=imread('forest.tif');
[X2,map2]=imread('trees.tif');
subplot(1,2,1), imshow(X1,map1)
subplot(1,2,2), imshow(X2,map2)
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-JFigurel =10l x|

Flle Edit View Insert Tools Deskbop Window Help o~
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Two Images in Same Figure Using the Same Colormap

[X1,map1]=imread('forest.tif');
[X2,mapZ2]=imread('trees.tif');
subplot(1,2,1), subimage(X1,map1)
subplot(1,2,2), subimage(X2,map2)

rrgwer -iBix]

File Edit Wew Insert Tools Desktop Window Help ~

NS K RAM® €| 0B 0O

100

200 @

300

100 200 300 400

Two Images in Same Figure Using Separate Colormaps
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imtool ;giwo
Imtool jgiws SeS 4 pgal SO Gailes (gl ol an
L Open 438 File gain 3l conds jalls 0 iy 10 90,5 12! ols 4 |y imtool jsiws ool : Jgl ol
(005 0,90 pgal Jome 4 (i) 0SSl | Import from Workspace g4 55
19 Sl 8 g ool yen a ]y ol ipg0 ol

moon = imread('moon.tif");
imtool(moon)

ol ‘09») o‘) d.st.o :'99-400 °|)
imtool('moon.tif');

FIN e 258 G ke 5l oledS 5 e Sl
pout = imread('pout.tif’);
imtool(pout, 'InitialMagnification', 150)
A ookl 'fit" lade 3l adlgie a2 bl o

Srea sbalds

5,5 oolaiwl Movie Player ;| g 6 paa sladdlos iy ly
e 6,15 slad 4 s pgal gallss 5L -)
>>]oad mristack
g9 5l g YOF ;0 YOF 2 VY el slaoll aS sgine yalls mristack b @ (5 uxio 5,5 lad o
Cewl UInt8

mristack 256x256x21 1276256 uint8
oSl Glexe 4 1y allss pb) - implay jsiws SaS 4 Movie Player o (5 pgai allos jidy -Y
(350 (6999
implay(mristack)
(Ol Syg0 s b o )8 4 o y8 gl oo 0l el oy (o d9zge iy laylnl b I

e |y s

S Az Sl 00l Lgs 0y Blibl o aS Sledbl 4y umen
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) Movie Player [1] - Workspace: mristack ;lE]_I
File Tools View Playbak Help

Toolbar —-»Dgﬁfwi ﬂh|@la{"§'|.|mn% l

Plahack—= M 44 4 ® > D » M | 3 ¢ —
toolbar

Maovie
frames —_— e

Paused E256x256 100% (20 fps) 7 -',&‘1
Player Frame Frame Frame rate Current frame/
Status Type Size and percentage Total frames
(I cr RGB) of frame rate MNote: + and -
achizved indicate playback
direction.

WSS oy 1y (398 0y )0 09290 (SleiblE tiy o
B oo (las 1) Al e plxil 0gou g (6,5 alise Skl 5 Joo
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Viewing Playback Contrel Keyboare
Option Shortcut
Specify the Click the Playback mode button + in A

direction in
which to play the
lmage sequence.

the Playback toolbar or select Plavback
Modes from the Playback menu. You can
gelect forward. backward, or autoreverse.
As vou click the playback mode button,

it cycles through these options and the
appearance changes to indicate the current

selection.
View the Click the Repeat button ¢2in the Playback | R
sequence toolbar or select Playback Modes >
repeatedly. Repeat from the Playback menu. You

toggle this option on or off.

Jumlpl to a Click the Jump to button £ ¥ in the J
‘?’pem‘flc frame Playback toolbar or select Jump to from
In the sequence. | .4 Playback menu. This option opens a

dialog box 1n which you can specify the

number of the frame.
Stop the Click the Stop button ® in the Playback S
sequence. toolbar or select Stop from the Playback

menu. This button 1z only enabled when an

lmage sequence 1s playing.
Step through the | Click one of the navigation buttons Arrow
Sequence. one > " M i the Playback toolbar, in the k'e_\_.-'ls.Page
fralme at a time, | geqired direction. or select an option. such Up/Page
or jump to the as Fast Forward or Rewind from the Down
beginning or end Playback menu. L (last
of thle seguence fra.me}
(rewind). F (first

frame)

Viewing Option

Zoom 1n or out on the
image. and pan to change
the view.

P|c|ybc|c|( Control

Click one of the zoom buttons ® in the
toolbar or select Zoom In or Zoom Out from

the Tools menu. Click the Pan button
in the toolbar or select Pan from the Tools
menu. If you click Maintain fit to window

KA
button in the toolbar or select Maintain
fit to window or from the Tools menu. the
zoom and pan buttons are disabled.

Examine an area of the
current frame in detail.

Click the Pixel region button O in the
Playback toolbar or select Pixel Region from
the Tools menu.

Export frame to Image
Tool

Click the Export to Image tool button @

in the Playback toolbar or select Export to
Image Tool from the File menu. The Movie
Player opens an Image Tool containing the
current frame.
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a5 SIS (O i) SOl 0T 55 L 8 3,30 53 S a5 61
o=l | Frame Rate s40 ;5 Playback g4 (Pasls 59 Loy 13 0lawd) o 3 Gioled 75 s (6l
e Hled )T olds aSul b s

= )k Frame Rate [1] - Workspace: mristack E]
— Frame R ate
Source rate; 200 framees/sec
Desired playback rate: |ﬂ frames/sec
Actual plavback rate: 0.0 frames/vec
Frame Drop
™ Allow frame drep te achisve desited playback rate

oK Cancel | spp |

ol 1y Colormap s4i55 Tools (ggw 1 (6 S maw polar 4 S5y o il S Jlos! 5l
Ao s | € gaeSs aSul b oS

<) Colormap [1] Workspace: mristack _EI

[T Speciy range of displayed pixel values [0 to 255]

tir: |IJ Maw |EEE

oK Concel | Help Apply

S5 3l S oy SO B o8 JUST LSG |) gam aiz 4l)T S5 50 95290 pglal aalys ol 58
38 oolewl montage

onion = imread('onion.png');
onionArray = repmat(onion, [ 1114 ]);
montage(onionArray);

m ;A Jgl ox Cgz 0 a5 o5l oo 55,5 G le SOA L Sl (g9, 3l repmat(A,m,n,p,q) giws
5 0S oo @5 P LA g Sz 0 S o0 (o LN LA g am Zi 0 S (5 L
Jgwd Sl olgZds g g m gle sl )l Slass wS o S L g 1A e am Cg 0 03 YL
Slslllss Glye 4 B (Gam vz 4l So () 3jloior som )l sal,l o 398 Jls s repmat

D9d Dgae glad

% Frame Rate
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File Edit View Insert Tools Desktop ‘Window Help "
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prhed 4 oos JBS pgeal SO Jud
S b 6l Mo 13,5 ooliinl ol ) sousd dix pgad Sy oS sl leie immovie &b
WS Joe 25 O jgo 0 phid i osds (6105 Lol e Saiz pgal

mov = immovie(X,map);

1S ool pld ion gl implay giws 5l >
Implay(mov);
0,23 (Gamaiz alyl (les) can Pz paal U 0 g oules | mritif &b tif LSS 5 Jle

g o iy Ll jo g ool baws ol 4 e Sain peal Cpl e OS (0
mri = uint8(zeros(128,128,1,27));
for frame=1:27
[mri(::,:,frame),map] = imread('mri.tif' ,frame);
end
mov = immovie(mri,map);
implay(mov);
ol sl oly g0 agslus avi ggi 5l celd b wll yidu LB pe Clis 1z, 0 a5 eld ades ol
3,15 0924 LIS
A4S oolazwl addframe g avifile ol jgiws 5l -)

AS oolazwl movieZavi jgiws lasul b =Y
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ol double U g uint8 g4 51 aS RGB L g 00l (6,135 ool pglal S a4y ailgie a5 auS a>o5
sl VI oS Sy

o (6185 w3 39 gbai sl Lo
59 )J}«AJ u.w).’l.o ).«ol.& o] u_is) u”-’)-’l-" &5)45.«44 w).:l.o LSJ JALMJ 0l Lg)‘».\f L)"‘"”'&"‘ ):’.9"4-’ LS.:
Iy omle 90 5o Wb polad iz Gialed Glp il oo S5, ple (950 4 olo)F o bl e

(S ,SS imtool b g imshow giws 4o
imshow(X,map)
imtool(X,map)

WSSy gyl sl Gol 4 gl G ple o) lade il double ply poal wle polic goi ST
Lo uint8 ply ygal (e ple yolic g53 STLl ol o)l 2T I jsb (ra g o (reegs @ Y jluiie
o il 3T (I jsb e g sl (pagd ) e (S5 Guyle sl gl 4 ¢ ke il uint16
Sa Sr) Sl il 0925 SO (o Sle bl Sl I 55 (g aie pgal pwle jo STl

D gn ookl K5y G e Sl o 31l (ol ailad sg>g ol Jolas

Gl Jgaro 03 51 Z5 5 o1 prolio a5 (65 gua (o
tsm il gl oL 51 2> Ol polie a5 0y 1o (6 gl oS 5,8
double 4 single slpes 515 [0,1] o5L -
uint8 g4 5!, [0,255] oL -
uintlé g4 sl [0,65535] o3L -Y
intl6 g4 4!, [-32768,32767] o3L -¥
(Jyane o3 5 polin b in) Jlogs o3 Sy 50,5 jikid Joolo (Jlio sl ol (Smg s (i
@ .08 S3imtool jeiws b g imshow jgiws jo 1, Olss o3l g polal iz iuled (gl ol
Ry SLye
imshow(I,'DisplayRange’,[low high])
imtool(I,'DisplayRange’,[low high])
Oetd L5085 el 4 Canlie 03gamme S oolaiwl ] 5 Ladd 5 aiSS S3 ) ol g YU sogase S
(el 0l S8 jygual Ol i 00gumme a5 WS Az g Jols K0 j0) 0uS axgi ) Jlie 4 098 oo

I = imread('testpatl.png");
J = filter2([1 2;-1 -2],1);
imtool(J,' DisplayRange',[]);



bl sola 5o MATLAB ygai (5318 5ll dax Gojg0l 99,0l siziwo olKiils

=TS

File Tools “Window Help -~

%ﬂ'ﬁ@‘@laﬂlmn% l]

Pixel info: (X, %) Intensity Display range: [-631 7E5)

Display range

Syl pobad iles
Bl b 6l iy S lyie 4 (g oS Sualt e S s logical gy 3] syl ks
ABL ond iy pai logical g4i 5l pgal e yile polie Wb wed (AE pead (Bilon bl 4
:LSJ';‘.’.L.’ Pgal 5 Q“‘? )" 6”‘“‘"
BW = imread('circles.png');
imshow(BW)

or
imtool(BW)
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38~ cedle g oge oad oolad sles (5l paal Gk g oclw LSS, Sl wleS o S
Y jlade o) aly o lade a5 cl (poin L) ads Cadle lod cceadle () oS oolaiul jgad asls

WS o o ¢
imshow(~BW)

or
imtool(~BW)

Sy D90 a1y 60l peal SO el (615 il polal (gogad 4 (B0 ;0T b a6 puiznen
ooliiwl ol S5, 5l auhw S5y sl g 30,8 S5, 5l obew S5, sl 2 Hgiws (Jlie sl awms ioles

S o
imshow(BW,[1 0 0; 0 0 1])

or
imtool(BW,[1 0 0; 0 0 1])
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) palai iyl
g oo olaiwl imshow jgiws
RGB = imread( peppers.png');
imshow(RGB)
or
imtool(RGB)

O peal ol il oold Ll S mhaw Dhge 4 Lol wiols Gles 1) () peal SO ST ST
J...Sol.o...w‘)ayaj waa)L.S)o)...a&) u,..u).’l.o)‘ Aal.il.o.wgo.Qy o Lg)bfuﬂ_ub‘ Oy

Sy also i lod
b o b ble ) 5y ol dilie zalaw odgazme ools lis S stk o 5l s
oimled sl imshow jgiws 5ol Wb ) ale G (0,5 adlal gl cnl poar Giuled jo ol
A8 oolazwl colorbar jgiws 5l w9 0sS ool gl
@l Yo a4 Lo oS w0 spgal a5 cwl Sl oS5, ale 5l eolainl oylee 51 SO
25 ) Jia 50 3ls (VOO b Jho ojl 5l )l Hee) Jpame odgusms 5l ) s polie (so3900us
Lol UINE8 g4 o3k 5l @)l (29,5 noal SlebaSy polio cinlnly g ol 13 (639

26
Colorbar
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RGB = imread('saturn.png');

[ =rgb2gray(RGB);
h=[121;000;-1-2-1];

12 = filter2(h,I);

imshow(12,' DisplayRange',[]), colorbar
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