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Abstract—In the realm of resume analysis and enhancement, 

the extraction of dominant color palettes plays a pivotal role in 

assessing the visual impact of resumes. Existing methods 

designed for images with extensive color ranges have proven to 

be suboptimal when applied to the distinct context of resumes, 

which inherently possess a limited color palette. This paper 

introduces a novel approach that addresses this challenge 

effectively and efficiently. By minimizing the time required for 

palette extraction without compromising accuracy, the 

proposed method offers a practical solution for resume feedback 

systems. It is important to clarify that this research neither 

rejects nor supports existing methods; instead, it presents an 

alternative, tailor-made solution for resume analysis. In 

summary, this paper sets a promising precedent for more 

streamlined and functional dominant color palette extraction 

methods in the context of resumes, promising advancements in 

resume analysis and improvement. 
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I. INTRODUCTION 

A resume is a type of electronic document that is used as 
the key document of an individual during his/her time of 
pursuing new career opportunities. A typical resume would 
contain the following details but are not limited to education, 
technical skills, non-technical skills, and the working history 
of that particular individual [1], [2]. Even though textual 
content about the individual is the core of the resume [3] when 
it comes to getting the first impression of the recruiters, the 
design of the resume plays a vital role. Hence, when an 
individual is building their resume, they should focus not only 
on the content of the resume but also on the design such that 
it looks impressive and attractive to the recruiter while being 
professional [4].  

When considering the design of a resume there are a few 
factors to be considered, such as originality, easily 
understandable format and layout, and last but not least color 
combination usage [1], [5]–[7]. Having a good color 
combination usage in the resume would lead to a good first 
impression on the resume which leaves positive feedback 
about the person. But to analyze the color combinations used, 
first, it needs to extract the dominant color palette used in the 
resume. 

But when considering the currently implemented methods 
in [8]–[12] for this purpose, they are not perfectly aligned and 
do not give the results as expected. Currently implemented 

methods are designed for extracting dominant color palettes in 
images, which use thousands to millions of colors in a single 
frame, by using unsupervised clustering techniques such as 
KMeans or dynamic clustering algorithms such as the 
MeanShift algorithm [13]. But in the context of a resume, it is 
not the case. Resumes only use a limited number of colors in 
the document. Even though, when considering a higher 
number of color values in an image, clustering is considered 
the best method to extract the dominant color palette, in the 
context of a resume, it is not considered as much as efficient, 
since it takes a considerable amount of time to extract the color 
palette of the resume, despite having a limited number of 
colors. 

Therefore, bridging this gap, in this paper, a new algorithm 
has been proposed for extracting the dominant color palettes 
in resumes, by using a color pixel quantifying mechanism. It 
will be shown that the newly proposed algorithm reduces the 
computational cost which ultimately leads to a lesser amount 
of time for the execution. Further, the paper will benchmark 
the currently implemented methods against the newly 
proposed method, which signifies the efficiency and 
effectiveness of accomplishing the given task. 

By proposing this tailored approach that optimizes 
efficiency without sacrificing precision, this research presents 
a practical solution for extracting color palettes in documents 
with limited color ranges. The findings not only offer 
immediate applicability in resume feedback systems but also 
open avenues for rethinking color extraction in various 
document types. The nuanced discussion on the limitations of 
existing methods and the proposed solution encourages a 
paradigm shift in the way dominant color palettes are 
approached, marking a substantial step forward in document 
analysis and design evaluation. 

The rest of the paper is organized as follows. In Section 2 
the method of the newly proposed algorithm will be discussed. 
Section 3 will depict the evaluation of the proposed method 
including the comparison between current methods and the 
newly proposed algorithm, emphasizing its efficiency and 
effectiveness, following the discussion and conclusion of the 
paper in Sections 4 and 5 respectively. 

II. METHODOLOGY 

This research introduces a groundbreaking algorithm for 
extracting dominant color palettes in documents, focusing on 
the unique context of resumes. Conventional methods, 



designed for images with extensive color ranges, prove 
inefficient for limited-color documents like resumes. The 
proposed algorithm employs a specialized color pixel 
quantifying mechanism, addressing the limitations of existing 
methods. This innovative approach significantly enhances 
efficiency in extracting dominant color palettes, setting a new 
standard for document analysis methodologies.  

When contemplating the extraction of the dominant color 
palette in the proposed method, there are three main steps, 
which can be identified as the preprocessing step, color 
occurrence quantization, and similarity measurement between 
quantized colors. In this section, how the above-mentioned 
steps have been carried out, will be explained. 

A. Preprocessing 

For the preprocessing step of the algorithm, first, it is 
needed to convert the resume from the Portable Document 
Format (PDF) to an image format for the image manipulation 
tasks. After the conversion, to use only lower computational 
power for further processing, the image of the resume was 
resized to a smaller size while keeping the color features of 
the image. 

B. Color Occurrence Quantization 

In order to extract the dominant color palette there are two 
main things to be done. 

1. Differentiate dominant colors from non-dominant 
colors. 

2. Selecting the best representation for the palette from 
out of all dominant colors. 

In the color quantization stage, the first task of 
differentiating dominant colors from non-dominant colors is 
achieved. 

For that purpose, in the previously explored studies, the 
researchers have used color clustering using the K-Means 
algorithm [8]. According to later studies [9], [10], these color 
clustering approaches have been improved using dynamic 
clustering techniques. However, the main drawback of color 
clustering is that at a higher number of clusters, it takes too 
much time for clustering. Further random initialization of 
cluster center points can make it worse. 

But in this newly proposed approach for color occurrence 
quantization, a very simple method of quantization has been 
employed, which is traversing through each pixel. Even 
though the time taken to traverse may be changed due to the 
size of the image, the resizing of the image preview of the 
resume, which has been done in the preprocessing step, 
ensured that it does not take much more time for the traverse. 
While traversing through the resized image preview of the 
resume, a map of color and its number of occurrences has been 
kept in the memory for further processing. 

Despite requiring a greater number of colors for the 
palette, it achieves this with consistent time efficiency and 
reduced variance. This advantage stems from the fact that the 
mentioned color map comprehensively encompasses all 
instances of unique color values within the memory. In that 
way, the new approach effectively tackles the previously 
mentioned challenge. 

C. Similarity measurement 

When comes to the similarity measurement stage, it is very 
crucial because otherwise, selecting dominant colors with a 

higher similarity can leave the best representational colors at 
rest. Therefore, to select the best color palette, it is needed to 
use a distance measurement formula, which can be adopted in 
measuring color distance in RGB space. 

In this proposed approach, for the dissimilarity 
measurement, Euclidian distance has been used. The 
Euclidean distance is a fundamental metric in spatial analysis 
and serves to compute the straight-line distance between two 
points in a multi-dimensional space. In the given context, each 
color can be represented as a point in a three-dimensional 
RGB (Red, Green, Blue) space. 

Given a color C and color D from the document, both 
defined in RGB, the Euclidean distance (ED) between them is 
mathematically expressed as in (1): 

 

𝐸𝐷(𝐶, 𝐷) =  √(𝑅𝐶 − 𝑅𝐷)2 + (𝐺𝐶 − 𝐺𝐷)2 + (𝐵𝐶 − 𝐵𝐷)2     (1) 

 

Where 𝑅𝐶 , 𝐺𝐶 , 𝐵𝐶  denote the red, green, and blue 
components of color C, respectively, and 𝑅𝐷, 𝐺𝐷, 𝐵𝐷  represent 
the corresponding components of color D. A smaller 
Euclidean distance implies a higher similarity between the 
colors, so those are discarded from taking as a distinct color 
for the palette. Further by running the similarity measure from 
most occurred to least occurred color pixel values, the most 
representative color palette has been selected as the final 
output. 

III. EVALUATION 

The main purpose of proposing this new method was to 
get a more accurate and reliable dominant color palette output 
for resumes while showing good performance in the proposed 
method as well. By considering these two main factors, the 
evaluation of this proposed method has been conducted in two 
main methods of evaluation. 

1. Objective evaluation. 

2. Subjective evaluation. 

The goal of conducting an evaluation in the hybrid method 
is to evaluate the proposed method(s) more reliably while 
getting statistical-based and behavioral-based evaluations for 
the final assessment [14]. 

Under the objective evaluation, it is supposed to get a 
statistical value for the evaluation of the proposed method. 
When considering the proposed method, since it was supposed 
to perform efficiently for the given task, the time taken to 
extract the dominant color palette from resumes has been used 
as an objective evaluation. For the objective evaluation, ten 
unseen resumes have been selected from the resume sample, 
and those ten resumes have been used for the dominant color 
palette extraction task. Using the newly proposed method, and 
the K-means color clustering extraction, dominant color 
palettes were extracted while recording the time taken to 
extract the dominant color palette. While doing this 
experiment, the extraction of the color palette was conducted 
by extracting two, three, four, and five colors for the palette, 
respectively. After the experiment, the time taken to extract 
the number of colors for the palette has been averaged for ten 
resumes. From that, the average time taken to extract the 
designated number of colors for the dominant color palette has 
been used as the final statistic. 



The graph in Fig. 1 depicts the average time taken in 
seconds to extract two, three, four, and five colors for the 
dominant color palette using K-Means color clustering 
extraction and the newly proposed color pixel quantifier 
algorithm. The blue line depicts the average time taken by K-
Means color clustering extraction and the orange line depicts 
the average time taken by the newly proposed color pixel 
quantifier algorithm. 

As the subjective evaluation, twenty-one human subjects 
were utilized for rating the accuracy of the output which has 
been generated by the newly proposed method. This has been 
conducted through a survey using the same ten resumes used 
in the objective evaluation. The survey's design was 
meticulously crafted to elicit comprehensive feedback on 
various aspects of the evaluated resumes. A diverse pool of 
participants was selected through a purposive sampling 
method, ensuring representation across demographics and 
professional backgrounds. The selection process prioritized 
individuals with experience in recruitment, human subjects 
experienced in the color theory such as artists, and neutral 
human subjects, enhancing the relevance of the feedback to 
industry standards and also the aesthetic value. Rigorous 
standards were employed to determine rating accuracy, 
incorporating predefined criteria based on established resume 
evaluation metrics. Participants were provided with clear 
guidelines and calibrated rating scales, minimizing 
subjectivity and enhancing the consistency of responses. 

Following the above standards, in the first half of the 
survey, subjects were tested for color blindness. The color 
blindness for eight major colors has been assessed during this 
section. This step holds paramount importance due to the 
inherently color-sensitive nature of the subsequent 
assessments. Ensuring that participants possess accurate color 
perception is instrumental in preventing skewed or invalid 
results. By systematically addressing and confirming 
participants' color visual acuity, this approach fortified the 
reliability and validity of the ensuing subjective evaluations, 
reinforcing the integrity of the study's findings. In the second 
half of the survey, subjects were requested to rate the ten 
resumes one by one for how much the dominant color palette 
extracted by the proposed method matches the resume’s 
dominant color palette, according to their preference and 
eyesight. Fig. 2 to Fig. 5 depicts four results out of eight, 
which were gathered regarding the color blindness of the 

subjects. Fig. 6 to Fig. 8 depicts three results of the ratings out 
of ten resumes that have been rated by the human subjects. 

The summary of the ratings which have been given by the 
twenty-one human subjects according to their perspective is 
shown in Table 1. In the table, rating one indicates that the 
extracted dominant color palette poorly matches with original 
color palette of the resume, and rating 5 indicates that the 
extracted dominant color palette perfectly matches with 
original color palette of the resume. 

IV. DISCUSSION 

In this section, we delve into the ramifications of our 
findings, considering their alignment with existing literature 
and the potential for future research directions. We also 
explore the limitations encountered during our study and their 
potential impact on the validity of our results. Through this 
comprehensive analysis, we aim to distill the essence of our 
research, and the broader context of our work.  

 

Fig. 1. The average time taken in seconds to extract two, three, four and 
five colors for the dominant color palette using K-Means color 

clustering extraction and the newly proposed color pixel quantifier 

algorithm. 

  

Fig. 2. The result of the red color blindness of the subjects 

  

Fig. 3. The result of the blue color blindness of the subjects. 

 

Fig. 4. The result of the green color blindness of the subjects 

 

Fig. 5. The result of the grey color blindness of the subjects. 

 



When considering the above-mentioned objective 
evaluation, it is notable in Fig. 1 that the newly proposed 
method is very efficient when compared to the existing K-
means color clustering approach. In the color clustering 
approach, when the number of extracted color counts for the 
palette increases, it will increase the average time taken for the 
extraction exponentially. But unlike that, the newly proposed 

method spends an equal amount of time for the extraction task, 
signifying its linear time distribution.  

As shown in Fig. 2 to Fig.5 it is notable that out of all 
twenty-one human subjects which were utilized in the 
subjective evaluation, one person has been shown color 
blindness for blue and red colors. Hence the responses of that 
individual have been excluded to get the final exact evaluation 
result set. After adjusting the results of the ratings, using the 
weighted average, a set of single statistics for individual 
resumes and rating categories have been derived to represent 
the effectiveness of the proposed method. When deriving the 
statistic, the number of subjects who rated the same rating was 
used as the weightage for each rating value. Table 2 depicts 
the adjusted result set and the derived statistics for each rating.  

As shown in the derived statistics, eight out of ten resumes 
were able to gain an equal or more than average rating of 3.5, 
which is equivalent to more than 70% match of the dominant 
color palette extracted by the proposed method and original 
palette of the resume. When taking the perspective of the 
human subjects regarding the extracted dominant color 
palettes, out of twenty subjects 82% considered the extracted 
dominant color palettes worth a rating which is equal to or 
greater than three. Out of those 82%, 72% of subjects have 
given a rating that is equal to or greater than 4. These two types 
of evaluation are enough to prove that the newly proposed 
method shows considerable effectiveness and efficiency for 
the designated purpose.  

As limitations and further work of the proposed method, 
the main limitation which has been identified is the proposed 
method only implemented for the resumes which are in 
Portable Document Format (PDF). When considering the real-
world scenario there can be resumes prepared in document 
formats as well. Hence, it would be very accommodating if 
the proposed method could be modified to assist those 
document types as well. Further, for the similarity 
measurement in the proposed method, since it uses a 
predetermined value for identifying the margin, it can be 
modified to use a statistical approach to determine the margin 
value.  

V. CONCLUSION 

In conclusion, this paper addressed a significant challenge 
in the field of dominant color palette extraction for resumes. 

 

Fig. 6. The results of a resume that has been rated by human subjects (i). 

 

Fig. 7. The results of a resume that has been rated by human subjects (ii). 

 

Fig. 8. The results of a resume that has been rated by human subjects (iii). 

 

TABLE I. THE SUMMARY OF THE RATINGS WHICH HAS BEEN 

GIVEN BY THE TWENTY-ONE HUMAN SUBJECTS 

Resume 
Number of people who given the rating 

1 2 3 4 5 

Resume 01 0 3 4 11 3 

Resume 02 0 5 2 11 3 

Resume 03 9 7 4 1 0 

Resume 04 0 3 2 11 5 

Resume 05 0 1 7 11 2 

Resume 06 0 1 5 10 5 

Resume 07 2 1 6 11 1 

Resume 08 0 2 5 9 5 

Resume 09 1 1 9 6 4 

Resume 10 1 1 5 8 6 

 

 

TABLE II.  THE ADJUSTED RESULT SET AND THE DERIVED STISTICS 

FOR EACH RATING 

Resume 
Number of people who given the rating Average 

rating 1 2 3 4 5 

Resume 01 0 2 4 11 3 3.75 

Resume 02 0 5 2 10 3 3.55 

Resume 03 9 6 4 1 0 1.85 

Resume 04 0 3 2 10 5 3.85 

Resume 05 0 1 6 11 2 3.70 

Resume 06 0 1 5 9 5 3.90 

Resume 07 2 1 5 11 1 3.40 

Resume 08 0 2 4 9 5 3.85 

Resume 09 1 1 8 6 4 3.55 

Resume 10 1 1 5 8 5 3.75 

 1.3 2.3 4.5 8.6 3.3  

 



The currently implemented methods, despite their proficiency 
in handling images with an extensive color range, prove 
inefficient when applied to the context of resumes, which 
inherently employ a limited color palette. To bridge this gap, 
we introduced a novel and more efficient approach. Our 
proposed method not only alleviates the time-consuming 
nature of existing techniques but also exhibits superior 
effectiveness when dealing with the distinctive color 
requirements of resumes.  

It is important to note that our research neither supports 
nor rejects existing methods; rather, it puts forth an alternative 
solution tailored specifically for resumes. Our innovation 
stems from the growing need for extracting dominant color 
palettes in resumes, a crucial step in analyzing color 
combinations for enhancing resume feedback systems. 

Nevertheless, it is imperative to acknowledge the 
limitations of our approach, as discussed in the preceding 
sections. These limitations should serve as valuable pointers 
for future research in this domain. In summary, this work 
paves the way for more efficient and practical methods of 
dominant color palette extraction in resumes, offering 
substantial benefits to the field of resume analysis and 
enhancement.  
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