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Image Histogram

I = imread('airplane.tif');
h=imhist(I) ;

bar (h) ;

title('Histogram Bar') ;
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Image Histogram

I = imread('airplane.tif');
h=imhist(I);
hl=h(1:10:256) ;
horz=1:10:256;

bar (horz,hl) ;
title('Histogram Bar') ;
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Image Histogram

I imread('airplane.tif');
h=imhist (I) ;
hl=h(1:10:256) ;
horz=1:10:256;
stem(horz,hl, '£il1ll1"') ;
title('Histogram Stem') ;
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Image Histogram

I = imread('airplane.tif');
plot (h) ;
title('Histogram Plot');

Histogram Plot




Image Histogram

A.-)F Py, W SRS

v
. » g
pa T "\.’\_‘ﬁ,”w FNTEL

Histagram Bar Histogram Bar

4000

3000

1000




S0 505 3 g Hligy G O
Rgal s_i.a Lgl.efl.w.iu od.;).:f).g 5 4_7:.0..0)‘ S| u)L.c QlS,o 09>

Dgdoe Jlosgl poal SO 4568 bad (55) » Sldes (S,

ol § gae bg ool (e 039> 0 (pgal Al n 4 bgrye sla )58l (S g5l 00l

Ol e el oo B GY) =T [f (1Y) | ©)le b o5 0j9> sl sl p IS 5l
ol 59y p 6 fee T g 295 poas G(XY) 52955 pgas f(XY)

Origin —
‘

SeS I iy Sy 5 (BY)albis Joo VT (Solas aiis 5,
3x3 ncigllll,mrhcmd of (x,y) uls.o 059> 4O

Iy, 295 peal SO aduine v, o8l SO Jlesl LG oS

Image f

Spatial domain




ol U g yludl ool (g1 9 9 g0l Cute L5
(Image enhancement)

1075 18 sy 9y90 i Sle Sl Wl oo gl S
(Spatial Domain Processing) S oj9> ;0 pgai <Ll (!
@ g5 Al gt jl alais o olidg, polie : pOINt Operation slus p pgas <,

pgas 3l abi e ol polis (e, 5l esliisl L) lOcal operation sluws p jgas <)

Global operation sl  sai sl )|

(Frequency Domain) Lo oj9> ;0 paar <, (o

45 pgal S hod Jleel b s 9025 (o0 Djg0 fiod 09 50 Sl p Sl o0
il o ke fad slalas el 2oy, BB oo

DCT (1

DFT (2

Wavelet transform (3




spatial b o 039> 49 g a5

ol e 039> 48 haw ST a5 g(xyy) = T(f(x,y)) Ls = T(r) = «point operation ()

Pares 3 PN oo . £ o o N .. oo .. . ()
NS SRS Bh o u»)loﬁ. LSLQ("“’ﬁ) B oOLM: c\l.o.> )‘ LS{L.M:B) O u){.:d..u

Dgdas oold Hlis 8 g T L b3l p 51w g |8 Llasty polie ©

)

Display Brightness (%

Square
Root - |/
V - S

128
Stored Pixel Value

i, @lg ) ool (olidgy ol hos &b aie
(osSae i, 5 oI N (g5 Glos I N aly




gs‘:%)w oW

Bl 00 S (sl odgame 43 (639,59 53 o5 bl Sad b polde 5 (S b edgae (oo cnl b
09.«.» s

00,48 lajer job & g pgal o SO sle Sy polie (oS Cuz (SO ol 4 (o
oS oo ooliul JYL polie g5le

el Bole Cllas (pl (WS wgSan soty )W Jiaud 0550 0

SI= TR =G llos

O=r=1-
L -1 '

(I+max(r))

log),

C =

g=c*log(l+double(I)) ;
gs=im2uint8 (mat2gray(qg)) ;
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mat2gray: Convert matrix to intensity image
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(Y — correction) o9 (9 SN

s =k(r)Y
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gama = 0.5
g = (255)A (1 — gama) * f A gama
imshow (g, [ 1)
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MATLAB Code: imadjust

J = imadjust(l)

J = imadjust(l.llow_in: high_in].[low_out: high_out))
J = imadjust(l.[low_in; high_in].[low_out; high_out].gamma)

T<l1 T=1 7> 1
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gama correction

I = imread('barng.gif');

J = imadjust(I,[ ],[ 1,0.5);
imshow (I)

figure, imshow (J)




gama correction

= imread('lana.gif');

= imadjust(I,[ ],[ 1,2);
imshow (I)
figure, imshow (J)




gama correction
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Gamma Correction Example
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Aerial image, Applying gama correction Gama=3,4,5




(Slicing Transformation) sl g y Qo gdaw s v 3

Leas el point operation Ll bit slice w> L 5 s a5 Gray slicing

:LQJ).U[S

slojlsnle polai o aw slepl 4 by SlS5 (0o 05




(a) This
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(a) Aortic angiogram. (b) Result of using a slicing transformation of the type illustrated in Fig.
3.11(a), with the range of intensities of interesl selected in the upper end of the gray scale. (¢) Resull of
using the transformation in l‘l.ll.__,. 3.11(b), with the selected area set to black, so that grays in the area of the
blood vessels and Kidneys were preserved. (Original image courtesy of Dr. Thomas R, Gest, University of
Michigan Medical School.)
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Ex. Im. complement

I = imread('airplane.tif');
imshow (I) ;

h=imhist (I);

figure;

bar (h) ;

title('Histogram of Org') ;
figure;

c=imcomplement (I) ;

imshow (c) ;

h2=imhist (c) ;

figure;

bar (h2) ;

title('Histogram of Negative')
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Slicing Transformation
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Histogram of dark image
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Histogram equalization «dw 4ol »
[M,N]=size (f) ;
h=zeros (1,2506);
for m=1:M
for n=1:N
r=f (m,n);
h(r+l)=h (r+1) +1; % asb « ol mhw cwl Ses 92
end; end;
h=h/sum (h) ; % cod a3l ol Sotuca x| b
F=zeros (1l,250);
for m=1:256
F(m)=sum(h(1:m)); % pgaiplSend 4 by,e Jlixl JE> &b
end
for m=1:M
for n=1:N
r=1f (m,n);
g(m,n)=F(r);
end
end
2wl s Histogram equalized #il; ,o g b
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histeq(cf. nlev)
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histeq(cf. nlev)

539)9 Mouai

I = imread('lena.gif');

imshow (I) ;

hl=imhist(I);

g=histeq (I, 256)

h2=imhist (qg);,

figure,bar (hl),title(’' Org Hist'),
figure,bar (h2) title(' Equalized
Hist');

figure, imshow(g),




(4ot81) (Histogram Equlization) pf 5 gamad (& jlw oylwod

I = imread('lena.gif’);

imshow (I);

hl=imhist(I);,

g=histeq(I,256)

h2=imhist (g) ;

figure,;bar (hl),title(' Org Hist');
figure /bar (h2); title(' Equalized
Hist'),

figure, imshow(g);
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Global Histogram Equlization
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Global Histogram Equlization
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Global Histogram Equlization




Global Histogram Equlization
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Global Histogram Equlization
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Global Histogram Equlization




Local Histogram Equalization (Adaptive Histogram Equalization)
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Local Histogram Equalization (Adaptive Histogram Equalization)
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Image f
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3 X 3 neighborhood of (x, y)

Spatial domain

A3 X3
neighborhood
about a point
(x,y) 1In an image
in the spatial
domain. The
neighborhood is
moved from pixel
to pixel in the
image to generate
an output image.




local Histogram equalization

Original image. (b) Result of global histogram equalization. (c) Result of local
histogram equalization applied to (a), using a neighborhood of size 3 X 3,




local Histogram equalization
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