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Abstract: A simple, useful, and effective methodology will be proposed, implemented and
tested. This methodology deals with the objects within the image, and it will be used for
object analyzing and object manipulation, which is an important process of digital images
and it can suit deferent human applications.
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I- Introduction
A large number of images in digital format are generated by deferent users and institutions
every day. Consequently, how to make use of this huge amount of images effectively
becomes a challenging problem [8]. In different fields of digital image processing
applications, it still remains a challenging task to segment objects from its background and
count them automatically [9]. The differences between the objects within a digital image lie
on the texture, color, size, location and morphology of objects. Many digital image processing
applications require object treatment such as : object counting, object indexing and labeling,
object detection and extraction, object specification such as object size, object grouping
object depletion and so on. So the need of a simple, easy, swift and effective process for
object counting is Very important and necessary process of life and need to human
applications.
II- Theoretical background
Digital image is a two or three dimensional matrix [1],[2], and can be classified to: binary,
gray, or RGB color images. The matrix element is called a pixel and some pixels may have
the same features, or some of the pixel form an object which is defined as a set of connected
pixels [3].
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In binary valued digital imaging, a pixel can either have a value of 1 -when it's part of the
pattern- , or 0 -when it's part of the background- i.e. there is no grayscale level. (We will
assume that pixels with value 1 are black while zero valued pixels are white) [4].
In order to identify objects in a digital pattern, we need to locate groups of black pixels that
are "connected" to each other. In other words, the objects in a given digital pattern are
the connected components of that pattern.
In general, a connected component is a set of black pixels, P, such that for every pair of
pixels pi and pj in P, there exists a sequence of pixels pi, ..., pj such that[5]:



all pixels in the sequence are in the set P i.e. are black, and
every 2 pixels that are adjacent in the sequence are "neighbors"

When can we say that a given set of black pixels is 4-connected?
First, we have to define the concept of a 4-neighbor (also known as a direct-neighbor):
Definition of a 4-neighbor:
A pixel, Q, is a 4-neighbor of a given pixel, P, if Q and P share an edge.
The 4-neighbors of pixel P (namely pixels P2,P4,P6 and P8) are shown in Figure 1 below.

Figure 1: 4-connected pixels
Definition of an 8-connected component:
A set of black pixels, P, is an 8-connected component (or simply a connected component) if
for every pair of pixels pi and pj in P, there exists a sequence of pixels pi, ..., pj such
that[6],[7]:
 all pixels in the sequence are in the set P i.e. are black, and
 every 2 pixels that are adjacent in the sequence are 8-neighbors
Object counting algorithms [5], [6],[7]usually take two consecutive images as input and
return the locations where differences are identified. The aim of such an algorithm is to locate
only the changes that are due to structural changes in the scene, i.e. a object counting.
The change detection algorithms implemented in these video systems provide low-level
information that can be used by higher level algorithms to determine the information desired
(the trajectory of an object, the control of traffic flow, etc).
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Object counting and extraction from the fixed background in the analyzed scene is mostly
done by simple subtracting the current image and background image.
III- Matlab functions
The main matlab functions which can be used to manipulate the objects within the image are:
 rgb2gray: converts RGB color image to gray.
 im2bw: Converts image to binary image, based on threshold.
 imfill: Fill image regions and holes.
 bwareaopen: removes small objects from the image.
 bwlabel: Label connected components in 2-D binary image.
 regionprops: Measure properties of image regions such as area and coordinates.
IV- Objects manipulation methodology
The methodology of manipulating objects within a digital image can be implemented
applying the following steps:
1. Get the original input image.
2. If the image is color image, convert it to gray image, then to binary image.
3. Remove noise from the image by removing small objects.
4. Apply the function bwlabel for Label connected components to retrieve the number
of objects and a label matrix which points to the objects.
5. Measure properties of image regions to get objects information such as area and
coordinates.
6. Extract objects or individual objects.
The following matlab code can be used to implement this methodology and it can be
executed in various forms.
close all,clear all,clc
%% Object mannipulation
%% Get the image
imagen=imread('C:\Users\oday\Desktop\countobjects\im4.png');
figure(1)
imshow(imagen);
title('INPUT IMAGE WITH NOISE')
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%% Convert to gray scale
if size(imagen,3)==3 % RGB image
imagen=rgb2gray(imagen);
end
%% Convert to binary image
threshold = graythresh(imagen);
imagen =~im2bw(imagen,threshold);
%% Remove all object containing fewer than 30 pixels
imagen = bwareaopen(imagen,30);
%% Show image binary image
figure(2)
imshow(~imagen);
title('INPUT IMAGE WITHOUT NOISE')
%% Label connected components
[L Ne]=bwlabel(imagen);
%% Measure properties of image regions
propied=regionprops(L,'BoundingBox');
prop=regionprops(L,'Area','Centroid');
hold on
%% Plot Bounding Box
for n=1:size(propied,1)
rectangle('Position',propied(n).BoundingBox,'EdgeColor','g','LineWidth',2)
end
hold off
pause (1)
%% Objects extraction
figure
for n=1:Ne
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[r,c] = find(L==n);
n1=imagen(min(r):max(r),min(c):max(c));
dd=prop(n).Area;
figure,imshow(~n1);
title(['Size in pixel: ',num2str(dd),' ', 'Object #:',num2str(n)])
pause(0.5)
end
Ne
V- Implementation
The methodology of object analyzing can be useful to analyze the objects within a color
image, or a gray image, or a binary image, and it can be implemented in deferent ways in
order to get the necessary information needed to a selective analysis.
As an example we took a color image shown in figure 2 as an input image for the
methodology, applying this methodology we can get the image shown in figure 3.
INPUT IMAGE WITH NOISE

Figure 2: Input color image (Example)
INPUT IMAGE WITHOUT NOISE

Figure 3: Image after removing noise.
© 2016, IJCSMC All Rights Reserved

25

Mazen A.Hamdan et al, International Journal of Computer Science & Mobile Computing, Vol.5 Issue.11, Nov- 2016, pg. 21-28

As a results of implementation we can retrieve the necessary information such as :number of
object( for this example the number=26), area in pixels for each object, center coordinates for
each object, such information are listed in table 1.
We can also extract any object from the image and the corresponding information as shown in
figure 4.
Table 1: Objects information
Object number

Area(pixel)

X coordinate

Y coordinate

1

820

8368.22

8086.232

2

882

8168.88

22268.21

3

2..

2.63888

.86.8.8

4

8.8

216.208

28.60228

5

8..

8062.28

..603.2

6

0.8

22628.8

8.36...8

7

888

8062.28

2806.82.

8

2.2

886.8.0

2226.828

9

812

20862.0.

8.363.1.

10

288

20868080

22062380

11

02.

2886.882

2886.181

12

288

20363800

..68212

13

801

2216.23.

.16...8

14

8.2

22.61.83

28160..2

15

823

22868282

8.863.8.

16

882

22162882

22062.30

17

803

8.86.0.2

8.86.03.

18

802

8.06100.

2206.028

19

282

8.36.112

28.620.2

20

28.

8016..1.

.163.3.

21

2.3

82268.8.

2..6.82.

22

823

8.168223

.160.8.

23

0.3

031688..

22863.28

24

8.2

010618.2

2816.118

25

8.0

01.62230

2236.23.

26

8.2

0186.180

.261228
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Figure 4: Objects 24, 25, and 26(example).
As it was mentioned before the methodology can be implemented in various ways, figure 5
shows the results of labeling equal objects using the image coins.png as an input image.

Dollars: $14 Number of coins:10

Original image

O1

O2

O1

O2
O1

O2

O1
O1
O2
O1

Figure 5: Labeling the objects.
VI-Conclusions
The proposed methodology is simple , easy, swift and effective process to be used in various
image processing applications and it can treat the objects within the image deferent ways
supplying the user with the following:
-

Object identification

-

Counting the number of objects.

-

Grouping the same objects.

-

Labeling the objects.

-

Retrieving needed information for each object
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-

Extracting objects

-

Deleting object.
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