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Definition: is the conversion of the intensity of the original
s =T(r)
image into the intensity of the resulting image using the t
function: B
_—_
L=1¥]
0
S)T((xy) o islali el :
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S=T (r) m -
Dark =+—— Light
Where ris the input intensity and s is the output intensity
Example: Contrast enhancement
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o)liaJi contrast stretching

Craput gray level, s
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Input gray level, r
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Contrast means the difference between PA @-UAJ\ BENI RPLT v
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How to know where the contrast is enhanced ?

Look at T (r) Slope.
- If Slope > 1 - Contrast increase

- If Slope <1 - Contrast decrease
- If Slope =1 - Contrast same

L-1 T T I
m” QY\AS\
3 LA 7 r2=s2 sril=sl
H As _ s2=L-1 5 r1=r2 5s1=0
£ Lo (r) .
§ | Ar Ar 1s narrow compared
LA ::tu As and leads to
(r]-51) Contrast increase
0 ' ' '

0 r/4 L2 3LA L-1
Inpul pray kevel.r

H%V sl Jlaall 53 bl

8)lial contrast stretching

0 The locations of (r,,s,) and (r,,s,) control the shape
of the transformation function.

0 If ry= s; and ry= s, the transformation is a linear
function and produces no changes.

o If ry,=r,, 5,=0 and s,=L-1, the transformation becomes

a thresholding function that creates a binary image.
A8l .
0 More on function shapes:

o Intermediate valves of (r,,s,) and (r,,s,) produce various
degrees of spread in the gray levels of the output

image, thus affecting its contrast.

0 Generally, ry<r, and s;<s, is assumed.
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Gray-level slicing

-

Otae Jlze dsd (e dadad ©

@32,” a\_;,l\ O 4SS 2L;.C-Lup_” )Loﬁy\ Je ‘3
Lo gl i 3l da il @ylall o sl SJla @
i | i e Shskedl Slgtun aamd B8 08 LIl ©
i T &3 blall Laisia absius 9 g I Jixll
L S Al pt
| B 'r IR ! ', Sligtun (o gyl Jlmall e golow d8Ls] ¢

0 A B L-1 0 A B L-1 6P§|aﬁgujjml:.3_@wvgs_&m3agmjﬂ
.@L«ssjjm-“wb

https://manara.edu.sy/


https://manara.edu.sy/

~T(r)

Gray-level slicing
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* example1: apply intensity level slicing in
Matlab to read cameraman image, then If
the pixel intensity in the old image is
between (100 and 200) convert itin the
new image into 255(white). Otherwise
convert it to O (black).

* example2: apply intensity level slicing in
Matlab to read cameraman image, then If
the pixel intensity in the old image is
between (100 and 200) convertitin the
new image into 255(white). Otherwise it
leaves it the same
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Solution1:

x=imread('cameraman.tif’);

D
[w h]=size(x);
fori=T:w
for j=1:h
if x(i,j)>=100 && x(i,j)<=200
y(i,j)=255;
else
¥(ij)=0;
end
end
end

figure, imshow(x);

figure, imshow(y);

%Y/ Solution2:

0)UoJi x=imread('cameraman.tif’);

y=X
[w h]=size(x);
fori=T:w
for j=1:h
if x(i,j)>=100 && x(i,j)<=200
y(i,j):255;
else
y(ij)=x(ij);
end
end
end
figure, imshow(x);

figure, imshow(y);
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Homework TR

Example: Apply Intensity Level Slicing (Approch2) In Matlab To Read Moon Image,
Then If The Pixel Intensity In The Old Image Is Between (0 And 20) Convert It In The
New Image Into 130.
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o)tioJl Bit- plane slicing
e A 05Se 18 Laloll Shsadl o re Jles madss o0 doy
One 8-bit byte : p .
ne 8-bit byte ——— Bit-plane 7 Adlad ST dae U Hlael 33,k ore Byguall 749 § dealud] poliall

{most significant)
adaailly 5 @iy Zalisll codl Sbgad el @all e fad soue gLl

Bit-plane 0

_sss\_xxxxi
,K

{least significant) (5)}‘4-" LS u;.-’-“
* Remember that pixels are digital numbers composed of
bits.
* 8-bitImage composed of 8 1-bit planes. * Pixels are digital numbers, each one composed of bits.
* Higher-order bits usually contain most of the Instead of highlighting gray-level range, we could
significant visual information. Most significant bits highlight the contribution made by each bit.
contain the majority of visually significant data. * This method is useful and used in image compression.

®* |ower-order bits contain subtle details.
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Bit- plane slicing
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h i Wwith bit plane 1 corresponding to the least significant bit Each bit plane is a binary image.
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Image of bitl:
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Image of bit2:

Image of bit3:

Bit- plane slicing

00000000 00000000 00000100 Image of bit4:
1 ; ; 4 00000000
0 0 4 0

01100100

Image of bit5:
400000000

Image of bitb:

» 00100000

Image of bit7:
4 01000000
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q_ﬁ Call il g e il
O)tiall Bit- plane slicing

Apply bit-plane incing in Matlab to read cameramanimage, then extract the image of bit 6.

Solution:
x=imread(‘cameraman.tif’);

—vXN.
[yv;)l:](:)lsize(x); We have to use bit get and bit set to extract 8 images;
fori=T:w
for j=1:h
b=bitget(x(i,j).6);
y(i,j)=bitset(y(i,j).6,b);
end
end
figure, imshow(x);

figure, imshow(y);

https://manara.edu.sy/


https://manara.edu.sy/

Caall Sl g s apdail]
8ol Bit- plane slicing

* D156=B10011100

1. 156%2=0

2. FLOOR(156/2) %2= 78%2=0
3. FLOOR(156/4) %2=39%4 =1
4. FLOOR(156/8) %2=19%2=1
5. FLOOR(156/16) %2=9%2=1
6. FLOOR(156/32) %2=4%2=0
7. FLOOR(156/64) %2=2%2=0
8

(
(
(
(
(
FLOOR(156/128) %2=1%2=1
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8ol Bit- plane slicing

subplot (2, 5, 1);
imshow (c) ;

c = 1lmread('cameraman.tif'); . o
title('Original Image');
cd = double (c); subplot (2, 5, 2); subplot (2, 5, 7);
. . imshow (c6) ;
~ how (c1) ; TS
cl = mod(cd, 2); S - g Oy
c2 = mod(floor(cd/Z), 2) ; title ('Bit Plane 11); tl;lf(tht ilage.6 )
c3 = mod(floor (cd/4), 2); ?ubiloi(gg 5, 3); i;sio;(é7;° ' )7
B i imshow (c2) ; ’
c4 = mod(floor(cd/8), 2); . A Y. . title('Bit Plane 7');
c5 = mod(floor (cd/16), 2); title ("Bit Plane 27); subplot (2, 5, 9);
c6 = mod(floor (cd/32), 2); ?ubiloi(ég SN imshow(c8;° ' ’
B . imshow (c3) ; , i
c; = mojiiioorzcijfiég 2;; title ('Bit Plane 3'); title('Bit Plane 8');
c8 = mo oor (c ’ ;
subplot (2, 5, 5);
cc= (2% (2% (2% (2% (2% Ry mor, AR
(2 * (2 * c8 + cT) + c6) + c5)  citlel’Bit Plane 47); S )
Lot s omr ey o) subplot (2, 5, 6); title('Recombined Image');
c c c cl); R ’

imshow (c5) ;
title('Bit Plane 5');
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Original Image Bit Plane 3 Bit Plane 4

Bit Plane 5 Bit Plane 6 Bit Plane 7 Bit Plane 8 Recombined Image
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Input gray level.r

Some basic gray-level
transformation functions used
for image enhancement

Linear- Negative, Identity
Loganthmic: Log. Inverse Log
Power-Law: zth power, zth root
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Salidl Jlaall Jaiiia Sy P .
B g Dy s VA4 Log Transformations

Compresses the dynamic range of images with

large variations in pixel values A slacll ladg Gy ©
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PAV Power-Law Transform
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FIGURE 3.9

(a) Aerial image.
(b)~(d) Results of
applying the
transformation in
Eq. (3.2-3) with

¢ =1land

y = 3.0,4.0,and
5.0, respectively.
(Original image
for this example
courtesy of
NASA.)
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Power-Law Transform
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PA} Power-Law Transformations :
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resonance (MR)
image of a
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(b)-(d) Results of

¢ ving the . b/ 4 YEIAVE? . 4 &
a9 Al AN G111 £ L] e oS0

Eq. (3.2-3) with

3l Acjen g Aaline Lole Jalge cllias oladll

0.3, respectively.

Joatll Blee mamgn J) JUkly 3Ll s

courtesy of Dr.

Departmentof (b liall oLy aluseruly

Radiology and

Radiological

Sciences, &

Vanderbil The images to the
University

Medical Center.) right ShOW e

magnetic resonance
(MR) image of a

The MRl images using the il R

Gamma Correction settings. spine

Different curves
highlight different
detail
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Desired Image
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FIGURE 3.7

(a) Linear-wedge
gray-scale im 190

(h).Rc\l‘uu\r of JL

Image as viewed on monitor
: -~
momtor o linear " Gamma

5 Monitor 0> Image shown directly on
the monitor
wed g ' correction
{« i(‘-.ullh\;-- v

. 7 viewed o onitor
corrected wedge Image as viewed on monitor

(d) Output of ‘
mouiar.
N
adjusting by R i D Image shown at
Gamma correction . Monitor later
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sar ~ Gamma Correction

\
! \
I 1 Matlab code
) I - : e &
s Gapl) Bgal o gl A Sipall | ‘I a=imread('elastic.jpg’):;
l I b=imadjust(a.[l.[].2.5):
I
1
I
‘\ I c=imadjust(a,[].[].1/2.5):
\ I
I

gamma=imadjust(b.[].[1.1/2.5):

J = imadjust(l,[low_in high_in],[low_out high_out],gamma)

die Bghl auli Gkt (e Aadlil) & gual

. /
EIAC_M. 5 (e Aaslil) 3 pall
y=1/2.5 N ,
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Floating-point relative accuracy

Matlab code
I=imread('NebuIa.gif‘);
a=im2double(l);

m=mean2(a);

contrastl=1./(1+(m./(a
+eps))."2);
contrast2=1./(1+(m./(a
+eps)).*5);
contrast3=1./(1+(m./(a
+eps)).*10);
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