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Introduction
- A graph of P, (7)) often refers to as a histogram, image filtering,
enhancement and restoration

- For dark images, the gray levels close to zero are very strong and
a considerable position of the histogram energy is centered on its
left-hand side.

- For bright images, the balance is visibly shifted toward higher
gray levels (i.e., bright gray levels).

- The task of histogram equalization is to create a balance between
all gray levels, and the histogram of the image can be close to the
uniform distribution.
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Introduction

- Analyse certain regions in an image to find features for applications.

- Components of the image need to be emphasized and highlighted

- Image restoration and enhancement techniques

Original Enhanced
Image image

—_— T —>

f(xy) g(x,y)

Fig. 5.1: Schematic diagram of
image enhancement technique
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-Spatial Domain Image Enhancement Techniques: Basically two
categories: mask processing and point processing as in Fig. 5.2.

1. Point processing: each pixel in original image at coordinates (x,y) is
processed to create the corresponding pixel at coordinates (x,y) in the
enhanced image

2. Mask processing: Not only the pixel in original image at
coordinates (x,y) is processed, but also some neighboring pixels of this
pixel at coordinates (x,y) in the enhanced image are involved in creating
the new pixel.
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- Image is often describe in the space domain or the frequency domain.

Fig. 5.2(a): Schematic
dlagram of mask @ ]
processing with many
input pixels to produce
one output pixel \ -
Input f(x’ y) Output g(x’ y)

Fig. 5.2(b): Schematic
diagram of point (b)
processing technique using

[]
one to one. \

Input f ( X, y) Output g( X, y) 5

[]
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Point processing: Use a mathematical transformation to modify the
pixel values in the original image to produce the value of the
corresponding pixels in the enhanced image.

- The mathematical expression is described as follows:

g, y)=T[f(x,y)] (5.1)

where f(x,y) is the original (input) image, f(x,y) is the enhanced
(output) image and transformation between two images is 7.

-Point processing is to improve the image quality by manipulating
its gray-level range.
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Contrast Enhancement

-Manipulate the image such that the object occupies a larger range of
the gray level for increasing the visibility of the object.

-The exact shape of the
transformation for stretching can
be controlled by values of (rl,
s1) and (r2, s2) as shown in Fig.
5.3.

-rl=s1 and r2=s2: no effect of the
gray level of the original image. '
- Input r of image (0-255) and its ~ Fig. 5.3: Contrast Enhancement

output S (0-255) using point processing
7

»
»
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POINT PROCESSING

Point processing: each pixel in original image at the coordinate
(x,y) is processed to create the corresponding pixel at coordinates
(x,y) in the enhanced image without based on neighborhood pixels.

Output (s)

Input (r) i
. (b) Original Image (c) Image after (d) Image after
(a) Transform function using transform using threshold

Fig. 5.3: Enhancement technique 5
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EX 5.1: Express contrast end
enhancement as in Fig. 5.2 end
. end
clc_aar all; . g1=uint8(g1);
f=imread('pout.tif'); m=mean2(f);
r1=min(min(f)); for i=1:size(f,1)
r2=max(max(f)); for j=1:size(f,2)
for i=1:size(f,1) if f(i,)) <= m
for j=1:size(f,2) 92(i,j)=0;
if f(i)==r1 else
91(i.j)=0; 92(i,j)=255;
elseif f(i,j)==r2 end
g1(i,j)=255; end
else end
g1(i,j)=255/(r2-r1)*(f(i,j)-r1); g2=uint8(g2); 0
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- stretchlim for finding the limit of the gray max-min values in
contrast enlarger as well as imadjust

Fig 5.3. Enhancement of image by
combination of stretchlim and imadjust:
(a) original image; (b) Image after
contrast enlarger
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HISTOGRAM

Histogram of an image with gray L, the discrete function is
expressed as follows:

h(r,)=ny
In which r, is the gray value with kin interval [0, L-1] and n,
is the number of pixels corresponding to the gray value r,.
For example, the interval [0, 255], r,=0, r, =1, ...

-Consider the gray level values of r, the probability density
function P.(r,) is represented as follows:
P (ry =2 = M) k=0.1,2,....L-1
n n
where 7 is the total number of pixels in the image and n, represents the

total number of pixels with the gray level r,.
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HISTOGRAM

S dung ham imhist dé thwc hién histogram cta anh:

h = imhist(f, b)

Trong d0, f 1a anh can thwe hién histogram, b 13 s doan
biéu dién (mac dinh 14 256). Néu b nhé, gia stv b = 2, thi
thang cwdng d6 sé chia lam 2 khoang: 0 dén 127, 128 dén
255, trong d6 h(1) |1a sbé pixels cé gid tri trong doan [0, 127]
va h(2) la sé pixels c6 gia tri trong doan [127, 255]. Néu
khéng c6 théng sb dau ra thi ham imhist biéu dién cho
histogram cua anh.

Ngoai ra c6 thé c6 dwoc ham p(r,) qua dong 1énh:

p = imhist(f,b)/numel(f);

V&i numel 13 tbng sé pixels cé trong &nh f.
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HISTOGRAM

Vi du 5.3: Mot sb dang d6 thi dung dé
biéu dién histogram

clear all;

f=imread('pout.tif');

h=imhist(f);

imhist(f);

axis([0 255 min(h) max(h)]);
figure;bar(0:255,h);

axis([0 255 min(h) max(h)]);
figure;stem(0:255,h,'marker’,'none');
axis([0 255 min(h) max(h)]);
figure;plot(0:255,h);

axis([0 255 min(h) max(h)]);
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®
© @

Hinh 5.4. Mot s6 dang dé thi cé thé duoc dung dé
biéu dién histogram(a) imhist (dang méc dinh); (b)
bar; (c) stem; (d) plot
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HISTOGRAM

IR EEEEN
sl
i
L]
5 8 8 B 4 & &

—_
)
=

EJ
E)

B8 8y B §og
.
Bl
g
%
NN

=

15

University of Technology and Education

Faculty of Electrical & Electronic Engineering Image En hancement

HISTOGRAM EQULIZATION

image bellow and plot this histogram.
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4x4 image
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Histogram Equalization

- Histogram equalization to enhance image

- Due to the different gray levels of images, one needs to
process to equalize the gray level distribution of the image
before other processing steps.

Nguyen Thanh Hai, PhD

University of Technology and Education
Faculty of Electrical & Electronic Engineering

Image Enhancement

Example 5.2: There is an image matrix [ with the gray levels of pixels
and a table with the range of the gray levels g of the image I as shown

the following figure.
f

1 2 0 4
1 0 0 7 "‘;”‘_"e; n;rrfbe;
of pixels of pixels
I=| 2 2 1 0
4 1 2 1
2 0 1 1
g ‘ 0 1 2 4 grey level grey level
h(g) ‘ 507 5 2 ® ®
Fig. 5.4: Representation of the gray  Fig_ 5 5: (a) bad image; (b)
levels of the image and the good image.

histogram equalization of the image
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»Histogram Equalization — Discrete intensity

5 =) =(L-DY p,(r)

(L-1) <
s, =T(r,))=—=> n.;0<k<L-1
STUO=0N jz(; !
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» PDF of original image
7 n pr(rk):nk/MN
r =0 790 0.19
r =1 1023 0.25
=2 850 0.21
r=3 656 0.16
r =4 329 0.08
=5 245 0.06
5 =6 122 0.03
=T 81 0.02
Assume that: L=8, M =N =64 and M.N =4096
20

CuuDuongThanCong.com https://fb.com/tailieudientucntt

11/11/2015

10


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

11/11/2015

University of Technology and Education
Faculty of Electrical & Electronic Engineering

Image Enhancement

0
k=0,5,=T(r,) =7 p,(r)=7.p,(0)=133=1

Jj=0

k=Lis, =T() =73 p.(r) =T(p,(0) + p, (1)) =3.08 = 3

J=0

k=2s,=T(r,) = 7.22:pr(rj) =T7.(p,0)+p D+ p,(2))=455=5

=0
5, =5.67= 65, =6.23= 65, = 6.65= T;5, = 6.86 = T;5, = 7.00 = 7

21
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Final transformation

r0 = s0 =1 = 790 pixels map to1.

ri = s1 =3 = 1023 pixels map to 3.

r2 = s2 =5 = 850 pixels map to 5.

r3 = s3 = 6 = 656+329 = 985 pixels map to 6.

r4 = s4 = 6 = 656+329 = 985 pixels map to 6.

r5 = s5 =7 = 245+122+81 = 448 pixels map to 7.
r6 = s6 =7 = 245+122+81 = 448 pixels map to 7.
r7 = s7 =7 = 245+122+81 = 448 pixels map to 7.

22
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function g=hist_equa (f);

h=histogram(f);

L=256;

for i=1:L
s(i)=(L-1)*sum(h(1:1));

end

s=uint8(s);

for i=l:size(f,1)
for j=l:size(f,2)

g(i,J)=s(£(i,3)+1);

end

end

end 24
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« MATLAB function

J=histeq(l, hgram)
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X ly mat na

» Nhiéu do nhiéu nguyén nhan khac nhau lam cho chéat lvong
anh bi giam xudng.

« P& gidm nhiéu va nang cao chat lwong anh ta s dung
nhirng phwong phap loc véi cac mat na khac nhau

27
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Cac bo loc lam min anh
+ Lam m& anh dwoc s dung trong qua trinh tién x& ly anh.
— Loai b6 céc chi tiét nhd ra khéi anh trwéc khi tién hanh
tach cac thanh phan I&n hon khoi anh.
— Lam lién lai nhirng dit quang nhd cta dwdng thang hoac
dwdng cong.
« Clrasdloc

I 11 1 2 1

w=l I 11 w=L 2 4 2
9 16

I 11 I 2 1

28
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Cac bo loc lam min anh
+ Khao sat céc tuy chon dung loc trung binh v&i clra sb loc
15x15

clear all;

f=imread ('check.tif");
h=ones (15) / (15"2) ;
gl=imfilter (f,h);
g?2=imfilter (f,h, 'replicate'):
g3=imfilter (f,h, 'symmetric');

g4=imfilter(f,h, 'circular');

29
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Cac bo loc lam min anh

Hinh 5.14.Két qua
diing cira s6 loc
15x15 voi cac tiy
chon
(a) Anh gé,c
(b) buong bao ‘P’
(mdc dinh)
(c) Replicate

(d) Symmetric

(e) Circular

(C)) (e 30
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Cac bo loc lam min anh

* Lam ndi bat c4c chi tiét trong &nh hodc lam séc nét cac chi
tiet bi m& b&i qua trinh lam min anh.

+ Tap trung vao sy sai léch gilra cac chi tiét trong &nh, giéng
nhw phép toan vi phan.

+ DPao ham bac 2 dwoc sir dung nhiéu hon trong xt ly anh do
né lam ndi bat cac chi tiét.

2L ferton)s rle-1o)-21 ()
aay{ = fley+1)+ fley-1)-2f(xy)

31
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Cac bo loc lam sac nét anh
- Toén t& Laplace trong khéng gian r&i rac 2 chiéu

f=flx+Ly)+ flx-Ly)+ fley+ D)+ flry-1)-47(xy)

« C6 thé thyc hién dbi véi cac phan t cia anh bang
cach nhan chap anh véi ma tran:

0 1 0 0 -1 0
—4 1 hoic -1 4 -1
0 1 0 0 -1 0
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Céac bo loc lam sac nét anh
» Mat na Laplace

o~ )
2 0 o
V=373
ox oy
o =g @]
4 4 4
V2= 4 l-a 1 l-a
(a—i—l) 4 4
s 1=g g&
| 4 4 4 |
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Cac bo loc lam sac nét anh

» Mat na Laplace

fspecial (‘laplacian’, alpha)

- C6 thé ding mat na loc tryc tiép

-1
5
-1

0
-1
0

0
-1
0

hoac
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Céac bo loc lam sac nét anh

» B0 loc tang cuwdng cling 1a mot rng dung cua
toan t&r Laplace

0 —1 0 —1 —1 —1
-1 4+4 -1 hoac -1 4+8 —1 voi A =1
0 —1 0 —1 —1 —1

35
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Cac bo loc lam sac nét anh
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Céac bo loc lam sac nét anh

+ Viét ham thuc hién loc &nh theo dang twong quan véi mat na

+ S dung ham da viét dé loc anh véi mat na loc tang cuwdng

Nguyen Thanh Hai, PhD
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