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ABSTRACT- Humans see the world in colors. When it
comes to the aspect of just looking, all it does is please the
eyes but when it comes to questioning its make, it becomes
a challenge. It is much easier to be served the values
without the tedious task of finding a person who
understands colors. This paper proposes the idea of teaching
a computer to detect and define a color well enough to have
useful applications. The detection algorithm proposed uses
the advantage of the camera and fed in data to detect even
the color based on RGB values. The algorithm involved
calls on a function that runs loops on readjusting the
distance based on a nearest match. This effortlessly helps
define a color based on the RGB color space with a peaking
accuracy.

KEYWORDS- Color Detection, Computer Vision, RGB
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I. INTRODUCTION

Color is one of the most important characteristics of an
image. Color detection is the process of detecting the name
of any color. It is the fundamental step in many computer
vision systems and is necessary to recognize objects; it is
also used as a tool in various image editing and drawing
apps [1]. When using OpenCV, color detection has many
advantages for instance, it allows the detection of a specific
color in a live-stream video content. Color is a feature that
has been exploited to a great extent in digital image
processing, since it is a powerful tool that often facilitates
the classification and identification of objects, which can be
discriminated based on the large number of appreciable
color tones [2].

The basis of most detection techniques lies in Artificial
intelligence. Al refers to the simulation of human
intelligence in machines that are programmed to think like
humans and mimic their actions. The term may also be
applied to any machine that exhibits traits associated with a
human mind such as learning and problem-solving. The
ideal characteristic of artificial intelligence is its ability to

rationalize and take actions that have the best chance of
achieving a specific goal [3].

Talking about computer vision, it is a multidisciplinary
scientific field that operates on digital images or videos to
automate tasks that the human visual system can do.
Computer vision is an interdisciplinary scientific field that
deals with how computers can gain high-level
understanding from digital images or videos [4].

From the perspective of engineering, it seeks to understand
and automate tasks that the human visual system can do.
Computer vision tasks include gathering, processing and
analyzing the information from digital images. Computer
vision is a field of artificial intelligence that trains
computers to interpret and understand the visual world.
Using digital images from cameras and videos and deep
learning models, machines can accurately identify and
classify objects [5].

The idea thus is built as an application through which one
can automatically get the name of the color by clicking on
them. Having a data file that contains the color name and its
values the distance from each color is calculated to find the
shortest one. Theis paper has as well attempted to
distinguish the accuracies in the different color models as
well.

A. RGB Color Space

An image is basically a matrix of pixel values. An image
can be represented using many color models like grey-scale,
RGB, HSV etc. RGB model is used to detect the colors in
an image [6]. The RGB color space comprises within an
additive color model in which red, green, and blue light are
added together in various ways to reproduce a broad array
of colors. RGB commonly is being used in color detection,
since image data captured by camera are normally provided
and stored as RGB. For example, Yang et al. [7]
constructed two codebooks using RGB features and local
binary pattern features for visual tracking.
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Fig. 1: RGB Color Model [4]

Il. LITERATURE REVIEW

Colors and their vastness are brought to light in cohesion
with computer vision over the years. Rubin observed that,
although color is one of the most interesting and integral
parts of vision, most models and methods of colorimetry
available to describe and quantify color have been
developed outside of optometry. His research presents a
summary of some of the most popular color models and a
brief history of the advancements that have led to our
current understanding of the complicated phenomenon of
color [8].

Behic created a basic application that helped to detect the
colors in an image. The program constructed also returned
the RGB values of the colors, which was really helpful.
Many graphic designers and web designers’ understanding
on how RGB values can be helpful. Building a color
recognizer is a great project to get started with Computer
Vision according to them [9]. Wyszecki and Stiles proposed
a research work that describes regarding the color science
ideas and strategies. The RGB show is used here to
acknowledge the shading within the image. The RGB show
could be a shading model that joins red, inexperienced
associated blue lights in numerous approaches to create an
assortment of hues [10].

In their paper, Berns and Reiman discussed that image
segmentation subdivides a picture into its constituent
regions or objects. The amount of segmentation depends on
the matter to be solved. Non-trivial image segmentation is
one among the foremost tough tasks in image process. The
accuracy of the segmentation determines the final word
success or failure of a computerized analysis program [11].
Gonzalez, in his paper describes that MATLAB takes every
answer as a network, that makes it the foremost usually
used image making ready stage photos will speak to grey
scale, RGB, HSV, and alternative shading models. It also
goes over using MATLAB describing ways for detection of
shapes and colors of objects which have been introduced
antecedently [12]. Further, Abadpour and Kasaei tell
relations in to conversion of RGB image to gray scale
image and so to black and white (binary) image and much
additional, but the study of form recognition doesn’t seem
to be represented. In the paper color image process using

principal element analysis describes the color recognition
involves comparison of every pixel within the metric and
leads to the dominant color because the color of the given
object is explained [13].

In  their paper real time color recognition,
Senthamaraikannan, Shriram and William propose new real
time color recognition features, i.e., extracting primary
colors for the aim of vision-based human—computer
interaction. Vision-based human—computer interaction can
be achieved by analyzing segmental primary color regions
primarily focused on color-based image segmentation and
vision primarily based color recognition by addressing these
difficulties [14].

However, cluttered backgrounds, unknown lighting
conditions and multiple moving objects create this task
difficult. Consequent to all of this, Bhanot further led the
walk to a completely different direction. Images in Python
had been an area of interest for this author. Coming across
OpenCV which allows import and manipulation of images
in Python, the author started to wonder if information could
be extracted out of those images using Machine Learning
and used in some way. It has been seen that searching can
be done online on the basis of certain filters one of which is
color. That inspired the author to actually write the code
that can extract colors out of images and filter the images
based on those colors [15].

Further, in their article, Ray and Rose, explain how the
basics of OpenCV are understood, how colors are extracted
from images using KMeans algorithm and how images are
filtered from a collection of images based on RGB values of
colors. This opens the doors for many superior applications
such as searching for colors in a Search Engine, or looking
for a piece of clothing that has a certain color in it [16].
Color detection is a field that has many buyers. There is a
plethora of methods to detect colors, ranging from physical
methods to latest machine learning and even web scrapping
methods. Coming over to a choice in color space, some of
the prominent methods have been mentioned below thus we
have the major color spaces in the assistance of color
detection. One of them has been stated earlier.

A. HSL Color Space
In HSL color space, H, S and L represent three different
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dimensions respectively, and each dimension comprises two
threshold values (maximum and minimum values). 'H' is
hue which means the color name, such as yellow, red, and
the range lies in 0° to 360°, 'S' is saturation which means
the color of purity, the range is 0 to 100, 'L’ represents the

$=100

Lightness

lightness and the range is 0, 100 [17].
HSL has less to with the actual color definitions only more
about their intensity and weight.

Fig. 2: HSL Color Model

B. CMYK Color Space

A CMY color space uses cyan, magenta, and yellow (CMY)
as its primary colors. The CMYK color space is a variation
on the CMY model. It adds black (Cyan, Magenta, Yellow,
and black (Key)). The CMYK color space closes the gap
between theory and practice. In theory, the extra black
component is not needed. However, experience with
various types of inks and papers has shown that when equal
components of cyan, magenta, and yellow inks are mixed,
the result is usually a dark brown, not black. Adding black
ink to the mix solves this problem [18]. As compared to the
additive RGB color space, the CMYK color space is
subtractive in nature.
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Fig. 3: CMYK Color Model

I11. METHODS ADOPTED

After a whole lot of contemplation, the aforementioned
leads the authors to believe that color detection is not

restricted to just the human eyes and further has several
partitions and techniques in machine interpretation of
colors. Now to teach an algorithm is not hard, the
implementation follows having a data file that contains the
color name and its RGB values, the distance from each
color is calculated to find the shortest one, it is readjusted in
each iteration. So, the process goes as follows, collection of
the dataset and consequently cleaning and importing it. The
real magic comes here in building the shortest distance
algorithm. In the given pseudo code, functions and keys are
in bold and italic, mathematical calculations are highlighted
in italic within quotes and variable are in bold.

1. create a function to calculate
minimum distance from all colors and
get the most matching color

2. set a minimum value to correspond
with distance

3. while values in the file exist:

a. set distance as the ‘“sum of
absolute values of difference
between image and file values”

b. reset minimum value

c. get the name of color
corresponding to  the  new
minimum

4. map “accuracy” based on value in the
file and value in the image
plot distance loops

return the name of final
valued color

Gr en

closest

In this color detection algorithm, an application is built
through which you can automatically get the name of the
color by clicking on them. The benefit of the said model is
that the distances are calculated by successive update of the
minimum distance.
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Fig. 4: Process Flow Diagram

To better understand how the idea is actually flowing above
a process flow diagram has been constructed to give an
illustration of how things are built. Now, Color Detection is
a fairly simple process when using RGB combinations of
colors as compared to CMYK and HSL methods. RGB
gives a comparatively better accuracy. So the accuracy is
calculated by mapping the original RGB values and finding
its error with the actual color values. This is further
followed by the user interface setup. A default image, as
discussed later, is setup to require a color definition further
a GUI is setup using python as base language to let a user
click a fresh image and find its RGB value along with the
color match closest to it. Here it is useful to understand that
the libraries offered by the languages help with most of the
work. Computer vision has its own library OpenCV to
make the analysis of images a much easier task. Python is a
high level, interpreted, interactive and object-oriented
language which is also highly readable. While the OpenCV
library has more than 2500 algorithms and is capable of
processing images and videos to detect faces, identify
objects, classify human actions, track moving objects, color
detection, pattern recognition and many more [19].

An activity diagram portraying the control flow from a start
point to a finish point and as well showing the various

decision paths that exist while the activity is being executed
has been given below.

An activity diagram is a behavioral diagram i.e. it depicts
the behavior of a system. Both sequential processing and
concurrent processing of activities have been depicted using

the activity diagram.

Start Application

|
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Display Picture

-
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Run & Display
aetColorName()
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Fig 5: Activity Diagram for System

IV. EXPERIMENTAL RESULTS

The RGB color model giving the accuracy that it is leads to
believe that the other color models as well may have a wing
of accuracy. Further research has revealed a neat difference
in the color models, which have been discussed below.
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Fig. 6: Distance Calculation Comparison

The figure above offers a stark comparison on why an HD
picture gives better results as defiant to picture taken by a
dependent hardware, webcam in this case. What human eye
would call white, in a picture leads to light grey. The graphs
depict a closure in the distances after successive update to
adjust the minimum distance value in each loop. Further
talking about the accuracy, in the case of RGB distance
calculation algorithm, the accuracy can be improved by
changing the updated distances. The added advantage of
RGB model is classification on neutral all color grounds,
making it easy to calculate distances repeatedly with more
accuracy as compared to parallel color models. Though
RGB offers some debatable disadvantages and questionable
advantages, if the dealing itself is complex fitting it into a
computer aided system may not be advisable. All work on
how color is viewed by a computer and given the fact that
today’s world is filled with their desired data, none of the
color models can be shunned. We can only depend on
accuracy of actual color / data viewed by human eyes since
the constraints of computer vision lie in the pixel quality of
the hardware it is subject to. A comparison between them
has been given below.

Table 1: Comparison Between Color Models

258,

3 4 5

No of Comparisors

223, 9]

(2) Additive
property.
(3) Proves to be a

computationally
practical system.

RGB model.

(3) RGB reflects
the use of CRTs.

Model Parameters | Advantages Disadvantage
RGB Red, (1) No (1) Useless for
Green, transformations objects
Blue. are required in specification.
displaying o
information on the | (2) Difficult to
screen. determine

specific color in

(4) Ease in Al
applications.

CMY(K) | Cyan, (1) Commonly (1) Sinceitisa
Magenta, used for subtractive
yellow, production of model, the
and Black | printed color. components are

pigments or inks,
not colors.

HSL/ Hue, (1) Preferable for | (1) Undefined

HSI Saturation, | users view since achromatic hue
Lightness/ | the components points are
Hue, are correlated sensitive to value
Saturation, | better with human | deviations of
Intensity perception of RGB and

color. instability of hue,
due to the
(2) The angular nature.

chrominance
components (H
and S) are
associated with
the way humans
perceive.

(2) Does not
supply with
insight for color
manipulation.

(3) Not uniform.
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This must now give a clear idea of why what has been done
in this paper has actually been done. To give an even
concise comprehension the chart below, enunciates the
comparison of the accuracy and precision. The green bar is
for accuracy, and the blue for precision. In case of RGB the
accuracy has been found a peaking 97 while CMYK gives
79 [19] and HSL offers 90 [20]. The precisions are 99, 76
and 93 respectively.

Accuracy Score and Comparison

Accuracy M Precision

7]5)

Fig. 7: Accuracy Score of Color Models

IV. CONCLUSION AND FUTURE WORK

The Color Detection done using computer vision has been a
achieved. The GUI has been successful in giving the users
an option to choose from thus returning the correct RGB
values when the picture is double clicked over a certain
color. Using the algorithm of mapping RGB values by
finding the shortest distance and managed mean in the
three, the accuracy calculated by the error in RGB distance
has hit 97%. Color Detection in real life is a blooming
concept. But there is still much to uncover. With changing
technology in a fast paced and impatient world, we can look
forward to heights that now seem unattainable. For
instance, the interest of fashion designers or graphic
designers in detecting and using certain colors that they are
unable to name or find. The future scope of this project
ranges from imbuing Al with being able to classify whether
the colors detected are completely formal or do the hold the
parameters of a device constraining the very aspect of
accuracy that must be achieved and thus the color detection
might in fact be faulty
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