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ABSTRACT

This paper gives an approach to recognize colors in a two-
dimensional image using color thresh-holding technique in
MATLAB with the help of RGB color model to detect a
selected color by a user in an image. The methods involved
for the detection of color in images are conversion of three
dimensional RGB image into gray scale image and then
subtracting the two images to get two dimensional black and
white image, using median filter to filter out noisy pixels,
using connected components labeling to detect connected
regions in binary digital images and use of bounding box and
its properties for calculating the metrics of each labeled
region. Further the color of the pixels is recognized by
analyzing the RGB values for each pixel present in the
image. The algorithm is implemented using image
processing toolbox in MATLAB. The results of this
implementation can be used in security applications like spy
robots, object tracking, segregation of objects based on their
colors, intrusion detection.
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1. INTRODUCTION

Color is one of the most important characteristics of an
image, if color in a live video or in a digital image can be
detected, then the results of this detection can be used in
various industrial and scientific applications. Color detection
is the fundamental step in many computer vision systems. In
this paper Image Processing toolbox in MATLAB is used for
detection of a particular color in a given image. Image
Processing Toolbox provides wide variety of referenced
algorithms, methods and applications for image processing,
visualization and segmentation. MATLAB based Image
Processing [1][2][3] is well suited and most commonly used
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platform for implementation of an image based algorithm.
An image is a matrix of pixel values. MATLAB takes every
input as a matrix that is why, it is most commonly used
platform for image processing. An image can be represented
using many color models like gray-scale, RGB, HSV etc.
Here RGB model is used to detect the colors in an image
[4][5]. RGB model is a color model in which red, green and
blue lights are added together in various ways to produce
wide range of colors. In RGB model image is composed of a
matrix of MxNx3 pixels with M rows and N columns of
pixels for each red, green and blue color components of an
image. The RGB model uses 8 bits for representation of red,
green and blue color components of an image. Since in an
RGB model image is represented in the form of a matrix,
mathematical operations on the image can be applied to
detect a particular color in an image.

Image Processing Toolbox is a MATLAB tool which
provides vast variety of algorithms for image enhancement,
analysis, object segregation, color detection, color
conversion etc. It also provides the diverse support to image
types which includes high dynamic range, tomographic and
gigapixel resolution.

2. METHODOLOGY

To understand the basics of camera analyzing, one must
know how a computer perceives an image. An image
consists of a lot of pixels. Each pixel corresponds to a code.

The summation of these codes gives an entire image.

After the analyzation of these codes, these codes can be used
for the definition of colors and these defined colors are used
for pixel labelling which are used to recognize colors in the
picture.
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Fig 1. Flow Chart of algorithm

3. IMPLEMENTATION OF
ALGORITHM
3.1 Read the input image

RN

Fig2. Input Image

The first stage of any image processing task is to have an
image for detecting colors in it. One can capture it from the
camera or load a previously clicked image from the memory.

Read the input image in RGB format which is the most
commonly used format to represent colored images, if the
resolution of the image is MxN, then the RGB format of the
image will be a three-dimensional matrix of size MxNx3
where each dimension of the matrix represents the red, green
and blue color components of the image.

3.2. Generating red, green and blue color
bands of the image

Fig 3. Red band Image
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Fig5. Blue band Image

Extract out the red, green and blue colour bands from the
input image into three separate two dimensional matrices,
one for each colour component. First, second and third slice
of three dimensional matrices of RGB image contains the
red, green and blue colour components respectively.

3.3. Compute and plot the red, green and
blue color band histogram

Histogram of All Bands
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Fig 6. Histograms of all bands

In photography and image processing, histogram is the
distribution of colors in an image. Compute and plot red,
green and blue color band histogram using imhist() function
of MATLAB.
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3.4. Conversion of RGB image into
grayscale and then to binary image

using thresholding process
4 = <-.'._—' f .

Fig 7. Gray scale Image

The RGB image is converted into grayscale image [, the
grayscale format of the image will be a two-dimensional
image containing the intensity value of each of the pixel of
the image. Usually a grayscale image increases the speed of
processing, ease of visualization, and reduces complexity of
code by converting a three-dimensional image into two-
dimensional image resulting in reduction in number of bits
used to represent each pixel of an image.

Fig 8. Subtracting gray scale Image from blue band
image

This grayscale image is then subtracted from blue band
image for the detection of blue color in the image. Similarly,
for the detection of red and green colors, the grayscale image
is subtracted from red band and green band respectively.

Subtraction of grayscale image from blue band of the input
image is done to extract blue color components of the image.

Fig 9. Image after median filtering

Median filtering is used to remove unwanted noise from the
image while maintaining the originality of image
(SI6IAN8 1y this process pixel value is converted into
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median value of 3X3 sampling window while keeping the
pixel value of the border of sampling window unchanged.

¥

Fig 10. Binary image

This filtered image is then converted into binary image to
work only on the area of interest (1 for yes and 0 for no).
This binary image is generated from the filtered image using
thresholding processt 119 | thresholding process each
pixel of the image is given 1 or 0 on the basis that — if the
pixel value is greater than the set threshold value then it is
assigned ‘1’(white) else ‘0’{black). The threshold value of
the image is calculated using the intensity histogram of the

image [11][12][13][14]'
3.5.  Removing objects having less than
300 pixels

L

Fig 11. Image after removing objects having less than 300
pixels

All the objects of detected color having less than 300 pixels
are removed from the image.

3.6. Recognizing the boundaries of an

object
The 3D input image is already converted into 2D array.
Now, any one out of the random pixel in object background
interface is selected and is either moved in clockwise or anti-
clockwise direction to obtain other pixels. In this way, the
boundary of the image is formed. Here boundaries of an
object are searched diagonally(in 8 connected pixels) 412,
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3.7. Bounding box of the colored object

Fig 12. Bounding Box image

The detected object is shown through an imaginary rectangle
with its sides parallel to the axes.

4. RESULT

A set of 100 images of different resolution and clarity were
used for testing of this algorithm and the results were mostly
accurate. Red, green, blue, magenta, cyan, yellow and white
colors were successfully detected on these images.

The result of this detection depends on the threshold value
that have been set for the images. The major problem with
thresholding is that it considers only intensity values of the
pixels and does not take into consideration any relationship
between them. Sometimes extra pixels are detected which
are not the part of the desired region, and with increase in
noise these errors increases.

In the method of labeling of connected components for
image segmentation there is one problem, that if
overlapping objects are present in an image, then it will
consider it as only one object.

5. CONCLUSION

With the help of image processing toolbox in the MATLAB,
the program had been made which can detect red, blue,
green, magenta, yellow, cyan colors. Also, the colored object
is being enclosed inside a bounded region along with the
centroid of that region.

6. FUTURE SCOPE

1. Computer vision- Color detection is the basic and
important step for proceeding in computer vision. Some
special type of spectacles can be made which will make
use of computer vision (image processing) along with
neural networks to provide an artificial vision to blind
people.

2. Spy robots- The spy robots are made to identify objects
in the place where they are launched. Object’s shape,
size, color, orientation is of importance to robot.

3. Object Segregation- An object can be segregated
(separated) on the basis of its color.

4. Object Tracking- A moving object can be tracked on
the basis of its color.
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