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The advancement of digital technology necessitates practical solutions 
for accurate color identification and conversion, particularly in the fields 
of design, education, and the digital industry. This study aims to develop 
and analyze an automatic color detection application based on a 
MATLAB GUI, capable of detecting colors from RGB input values and 
converting them to Hex, CMYK, and HSV formats. The urgency of this 
research lies in the need for an efficient, user-friendly application that 
minimizes errors in the color identification process, as manual methods 
are often ineffective and prone to mistakes. The methodology employed 
is Research and Development (R&D), which includes literature review, 
needs analysis, system design, application implementation, and thorough 
testing and evaluation of accuracy and usability. Testing results demon-
strate that the application can accurately detect and convert colors, with 
performance consistent with standard applications such as Microsoft 
Paint, and has received positive feedback from users regarding its intui-
tive interface. The implications of this research are the availability of a 
digital tool that supports more efficient design processes, interactive 
learning, and creative industry workflows, while also opening opportuni-
ties for the development of similar applications in the future. 

   
. 

I. INTRODUCTION 
he development of digital technology in the modern era has brought significant changes in various fields, 
particularly in graphic design, education, and the digital industry[1]. Color, as a primary visual element, 
plays a crucial role not only in aesthetics but also as an effective communication medium for conveying 
messages, building brand identity, and enhancing the appeal of products and learning materials. In this 
context, the need for applications capable of accurately detecting, identifying, and converting colors has 

become increasingly urgent, in line with the increasing complexity and demands of the digital world[2]. Color 
models such as RGB, Hex, CMYK, and HSV have become standard across various digital platforms and print 
media, so the ability to accurately convert between color formats is crucial for the quality of design results, the 
effectiveness of learning, and the consistency of the visual identity of digital products. 

The process of manually identifying and converting colors is often inefficient, error-prone, and time-
consuming[3], [4]. Many users, especially those without a technical background, struggle to understand the 
differences between color formats and how to convert them correctly. This impacts the quality of design results, 
the effectiveness of learning, and work productivity in the digital industry [5]. Therefore, the development of 
applications that are able to detect and convert colors automatically based on RGB values is very relevant to answer 
the challenges in today's digital era[6]. 

MATLAB is a software widely used in numerical computing, data visualization, and application development 
[7], [8]. One of its superior features is the Graphical User Interface (GUI), which enables the development of 
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interactive applications with an easy-to-use interface, even by users without a strong programming background [9], 
[10]. By utilizing the MATLAB GUI, color detection and conversion applications can be developed efficiently, 
providing user-friendly solutions and comprehensive features. 

This research aims to develop and analyze a MATLAB GUI-based application capable of automatic color 
detection and conversion based on RGB values. This application is designed to facilitate users in detecting colors 
based on input RGB values, automatically converting RGB values to other color formats such as Hex, CMYK, and 
HSV, and providing an interactive and easy-to-use interface for various groups, from designers and educators to 
digital industry players. In addition, this research also aims to evaluate the accuracy and ease of use of the 
application through a series of tests and comparative analysis with standard applications such as Microsoft Paint, 
so that the developed application can become a practical solution that supports the design, learning, and 
development of color-based digital products. 

Recent references explicitly highlight the knowledge gaps and unresolved challenges in color detection and RGB 
conversion research Joh (2025) shows that recent studies emphasize that most existing color detection methods—
whether based on the HSV color space or machine learning technologies)  [11] still face significant challenges in 
ensuring color detection accuracy under varying environmental lighting conditions. Until now, there have been few 
applications that focus on robustness across different lighting situations, indicating the need for more advanced 
solutions that closely approximate human visual perception. Other studies, Fay (2024) shows that, the underline 
the limitations of using RGB as the sole detection model, since the results are highly dependent on device 
characteristics and the model lacks perceptual uniformity[12], making it difficult to provide consistent results 
across platforms. This aspect is a significant gap that has become the focus of much recent research. Other riset, 
Wong (20224) shows that, some color detection software developments are still oriented toward technical 
complexity or require specialized hardware[13], which limits user flexibility and accessibility, especially for non-
technical users. This gap can be addressed through a GUI-based application approach that is simple yet accurate 
and supports multiple formats. These references reinforce the urgency of developing automatic color detection 
applications that are not only accurate and consistent under various conditions, but also easily accessible to a wide 
range of users. 

Various previous studies have been conducted related to the development of color detection applications and the 
use of MATLAB GUI in various fields. Research by Bulusu (2025) developed a computer vision-based color 
detection application that is able to identify colors in digital images with a high level of accuracy [14], but the user 
interface is still limited and less user-friendly for novice users. Meanwhile, Fachrezzy (2025) focused on the 
development of specialized hardware for color detection that offers high speed and accuracy [15], but requires large 
investments and low flexibility compared to software solutions. Another study by Roza (2025) demonstrated the 
use of MATLAB GUI for the development of graphical interface applications[16] Their research results confirmed 
that MATLAB GUI is very effective in building interactive applications that can improve conceptual understanding 
and user skills. Momox and Alonso (2022) also successfully developed a MATLAB GUI-based application to 
automatically generate songket cloth motifs, proving the flexibility and power of MATLAB GUI in the 
development of creative applications [17], [18]. 

To clarify the position and contribution of this research, the following presents a comparison between relevant 
previous studies, the main weaknesses that still exist, and the innovations introduced by the application developed 
in this study, can be seen in Table 1. 

TABLE I.  
COMPARISON TABLE WITH PREVIOUS STUDIES 

Previous Studies  Weaknesses  Innovation in This Application 
CNN for color detection in varying lighting 
environments [19] 

Not GUI-based, not user-friendly for general 
users; focused on lighting robustness without 
multi-format conversion 

Interactive GUI, multi-format conversion, cross-
application consistency validation, beginner-
friendly 

RGB color detection based on special 
sensors/devices [11] 

Complex implementation, inconsistent results 
across devices, no integrated multi-format 
output, minimal validation in standard software 

All-software, hardware-free, results equivalent to 
standard apps (Paint), automatic validation 

OpenCV-based smartphone application for real-
time color detection[20] 

Focused on color-blind assistance only, lacks 
comprehensive format conversion, usability not 
well-measured for education/design 

Support for popular format conversion; user-
friendly interface for education/design, tested 
usability 

 
Thus, the main contribution of this application lies in combining the aspects of accuracy, multi-format, 

accessibility and comparative validation recognized in empirical testing, while addressing specific gaps identified 
in current research. 

However, these studies generally have not specifically integrated RGB-based automatic color detection and 
conversion features with an easy-to-use interface to simultaneously support the needs of design, education, and the 
digital industry. Therefore, developing a MATLAB GUI application capable of automatically detecting and 
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converting colors based on RGB values is crucial to fill the research gap and practical needs of today's digital era 
[21]. 

The development of a MATLAB GUI application for RGB-based automatic color detection and conversion has 
several important implications[9]. First, this application can improve the efficiency and accuracy of color 
identification and conversion, thereby enhancing work efficiency and the quality of design results and learning 
materials. Second, this application can be an effective learning tool for understanding color concepts and 
conversion between color formats, supporting interactive learning in educational settings. Third, this application 
encourages innovation in the digital industry by supporting digital workflows that require fast and accurate color 
identification, thereby accelerating production processes and innovation in the design and creative industries. 
Fourth, this application can be accessed and used by a wide range of groups, both professional and non-technical, 
thus broadening its impact and benefits. 

Technically, the application developed in this study utilizes MATLAB GUI features to build a simple and 
intuitive user interface, consisting of three RGB value input fields, a "View Color" button to process the input and 
display the corresponding color, and an area to display the color image and color code in Hex, CMYK, and HSV 
formats. Users simply enter the RGB values, and the application will automatically display the corresponding color 
along with conversions to other formats[22]. Test results show that the application can accurately detect colors 
based on the user-entered RGB values and display the resulting color in Hex, CMYK, and HSV formats. 
Furthermore, the application was compared with standard applications such as Microsoft Paint to ensure the 
accuracy of the color detection results, and the results showed high consistency between the developed application 
and Paint. 
Thus, this research not only contributes to the development of science and technology but also provides a concrete 
solution relevant to the needs of the digital era, supporting the design process, education, and digital product 
development more effectively and efficiently. This application is expected to serve as a reference and inspiration 
for the development of similar applications in the future, as well as encourage the use of digital technology to 
improve quality and productivity in various fields. 

II.  RESEARCH METHODOLOGY 
 A. Research Type and Design 

This study adopts a quantitative Research and Development (R&D) approach. The primary aim is to create a 
new product in this case, an automatic color detection application using MATLAB GUI and to evaluate its 
effectiveness and accuracy through systematic testing and comparison with standard applications. 
B. Data Collection Techniques 

1) Literature Review: Collecting secondary data from books, journals, articles, and online sources related to color 
theory and MATLAB GUI application development. 

2) Observation: Observing existing color detection applications to understand their features and workflow. 
3) Experimentation: Testing the application with various inputs to measure the accuracy and reliability of the 

results. 
4) Documentation: Recording the entire development process, testing, and evaluation results. 

C. Data Analysis Techniques 
1) Descriptive Analysis: The performance of the application is described both qualitatively and quantitatively, 

focusing on the user experience and the accuracy of the detected and converted color results. 
2) Result Comparison: Compares the application's color detection results with the standard application (Paint) to 

assess accuracy. 
3) Usability Evaluation: Uses user feedback to evaluate the ease of use and effectiveness of the interface. 

D. Data Analysis 
Analyze test data to assess application accuracy, color conversion reliability, and user satisfaction. Identify 

application strengths and weaknesses based on the evaluation results. 
1) Revision and Improvement 
Make improvements to the application based on test results and user feedback. Enhance features and interfaces 

to improve performance and user experience. 
2) Documentation and Reporting 
Prepare a research report that includes background, objectives, methodology, results, discussion, conclusions, 

and suggestions for further development. 
E. Research Stages 

1) Literature Review 
Collecting and reviewing references related to color theory (RGB, Hex, CMYK, HSV), the use of MATLAB 

GUI, and relevant previous research. The literature review was conducted through books, scientific journals, 
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articles, and online sources to gain an in-depth understanding of needs and existing solutions. 
2) Needs Analysis 
Identifying the needs of application users, both functionally (the application's main features) and non-

functionally (ease of use, responsiveness, and compatibility). Defining problem constraints, such as the application 
only accepting RGB input values 0–255 and being built on the MATLAB GUI platform. 

3) System Design 
Design the application system architecture, including a block diagram and flowchart of the color detection 

process. Design a user interface (GUI) consisting of an RGB value input field, a process button, a color results 
panel, and a conversion area to Hex, CMYK, and HSV formats. Design a color conversion algorithm from RGB to 
other formats. 

4) Application Implementation 
Develop the application using MATLAB GUI (using GUIDE/App Designer). Implement the color detection 

logic, color format conversion, and user input validation. Integrate all GUI components according to the design. 
5) Testing and Evaluation 
Test the application with various combinations of RGB values to ensure the accuracy of color detection and 

conversion. Compare the application results with standard applications such as Microsoft Paint to test for 
consistency. Conduct usability trials involving several users to assess the application's ease of use and interface. 
Document the test results in the form of comparison tables and descriptive analysis. 
F. Validity and Reliability 

1) Validation is performed by comparing the application's results with those of a standard application that has 
been tested. 

2) Reliability is tested by repeating the test with various combinations of RGB values to ensure consistency of 
the application's results. 
 
Research Flow 

 
  

Figure 1. Flowchart of the MATLAB GUI-based color detection application workflow 
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Figure 1 shows a flowchart of the MATLAB GUI-based color detection application workflow. The workflow 
begins with MATLAB initialization, followed by the creation of user interface (GUI) components consisting of 
RGB value input, a button for viewing colors, a color display panel, and a Hex color code display. The user then 
enters an RGB value, which is then validated to ensure it falls within the range 0–255. If the input is valid, the 
application detects the color from the RGB value and displays the color along with the corresponding Hex code. If 
the input is invalid, the system displays an error message prompting the user to enter the correct RGB value. This 
flowchart illustrates the efficient and user-friendly process of automating color detection and conversion within the 
application.. 

III. RESULTS AND DISCUSSION  
Implementation of a MATLAB GUI-Based Color Detection Application 

 
The MATLAB GUI-based color detection application developed in this study was successfully implemented, with 
key features including RGB value input, automatic color detection, and conversion to Hex, CMYK, and HSV color 
formats[23]. RGB allows for color detection in samples (Praus & Praks, 2010). The application interface is 
designed to be simple and intuitive, consisting of three input fields for Red, Green, and Blue values (each with a 
range of 0–255), a "View Color" button for processing the input, and a color display area and the resulting color 
code. Users simply enter the RGB value, and the application automatically displays the corresponding color along 
with its Hex, CMYK, and HSV codes. 

This aligns with Zhou's research, which demonstrated that the application can automatically detect colors (Zhou 
et al., 2023). An additional feature, a "Convert to Other Format" button, allows users to instantly obtain color 
information in CMYK and HSV formats. Input validation is also implemented, so the application only accepts 
RGB values within the correct range and displays an error message if the input is invalid. This improves the user 
experience and minimizes usage errors. 

This color detection application, based on RGB values, was built using MATLAB GUI, utilizing MATLAB GUI 
elements such as buttons or push buttons, static text, edit text, and panel boxes. The application has a user interface 
consisting of: 

1. Three input boxes for entering R, G, and B values. 
2. A "View Color" button to process the entered RGB values. 
3. A "Convert to Other Format" button to view the results in CMYK and HSV color formats. 
4. A "Results" box that displays a color image based on the RGB values and the hex code of the color. 
5. Display of the color results in CMYK and HSV formats. 
When the user enters R, G, and B values and then presses the "View Colors" button, the application processes 

the values and displays the color image and its hex code in the results box. Furthermore, if the user wants to see 
the color format in another form, this application provides a “Convert to Other Format” button and will display the 
color format in CMYK (Cyan, Magenta, Yellow, Key/Black) and HSV (Hue, Saturation, Value). 

 
Figure 2. User Interface 
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Application Test Results 
This application has been tested by entering various combinations of RGB values, ranging from the minimum 

value (0,0,0) to the maximum value (255,255,255). The application can display a color image and the corresponding 
hex code for the RGB values entered by the user, as well as display CMYK and HSV color formats. 

For example, if the user enters RGB values (0,150,255), the application will display a blue image and its hex 
color code, #0096FF.. 

 
  

Figure 3. Application Design Results 
 
If the user enters the RGB values (200,0,50), the application will display an orange image with the hex color 

code #C80032.. 

 
Figure 4. Application Design Results 

If the user enters the RGB values (250, 180, 0), the application will display an orange image with the hex color 
code #FAB400. 

 
Figure 5. Application Design Results 

If the user enters an RGB value exceeding 0-255, the application cannot detect the color because the input range 
is only 0-255 (300, 100, 0). The application will display the message "Please Enter the Correct RGB Value Between 
0-255." 
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Figure 6. Application Design Results 

Based on test results, this RGB-based color detection application functions well. Users can easily enter RGB 
values and obtain information about the color and its Hex, CMYK, and HSV color formats. The simple and intuitive 
user interface also makes it easy for users to operate the application. To ensure the accuracy of the results, the 
application also compares the resulting colors with those displayed in Paint, a commonly used graphics application. 
In testing, the results displayed by the RGB-based Color Detection Application Using Matlab GUI are the same as 
those displayed in Paint. The following are the results of the test using the same RGB input values from the 
MATLAB GUI Color Detection Application and Paint. The first experiment was conducted with the same RGB 
input values (165, 50, 200). 

  
 

Figure 7. Results of the First Test in Matlab GUI and Microsoft Paint 
 

Functionality and Accuracy Testing 
The application was tested by inputting various combinations of RGB values, ranging from the minimum (0,0,0) 
to the maximum (255,255,255). Each input was tested to ensure the application could detect and display accurate 
colors, as well as correctly convert them to Hex, CMYK, and HSV formats. The test results showed that the 
application could produce consistent color displays and color codes that matched the user's input RGB values. The 
RGB input (0,150,255) produced a bright blue with the Hex code #0096FF, while the input (200,0,50) produced a 
deep red with the Hex code #C80032. Each detection result also included accurate conversion to CMYK and HSV 
formats, enabling the application to be used for various design and color analysis purposes. 

 
Comparison with Standard Applications 
To test the accuracy of the results, this application was compared with the standard Microsoft Paint application, 
which is commonly used in the graphics industry. The test was conducted by entering the same RGB values into 
both applications and then comparing the resulting colors and Hex codes.[7] The results showed that the MATLAB 
GUI-based color detection application demonstrated complete consistency with Paint, both in terms of color display 
and the resulting Hex color codes, can be seen in Table 2. 
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TABLE II.  
COMPARISON RESULTS OF MATLAB GUI APPLICATIONS AND MICROSOFT PAINT 

No. RGB Input Value Color Result in MATLAB GUI  Color Result in Microsoft 
Paint  

Description 
 

1 165, 50, 200  

 
 

 

Valid 

2 45, 180, 70  

 
 

 

Valid 

3 195, 15, 0  

 
 

 

Valid 

4 237, 242, 28  

 
 

 

Valid 

5 23, 23, 245  

 
 

 

Valid 

6 122, 175, 109  

 
 

 

Valid 

7 250, 120, 155  

 
 

 

Valid 

8 162, 68, 45  

 
 

 

Valid 

9 85, 115, 125  

 
 

 

Valid 

10 38, 87, 40  

 

Valid 
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Table 1 shows the test results of a MATLAB GUI-based automatic color detection application compared to 

Microsoft Paint. The table on the left shows a list of input RGB values, the color visualization results in MATLAB 
GUI, the color results in Microsoft Paint, and the validation of the results' compatibility between the two 
applications. Each row indicates that the colors produced by the MATLAB GUI application are identical to those 
displayed in Microsoft Paint, demonstrating that the developed application is accurate and consistent in detecting 
and displaying colors based on RGB values [24]. The validation results are also explicitly listed, indicating that the 
application meets the expected accuracy standards. The right side of the figure shows the color visualization results 
for ten different RGB value combinations, both in MATLAB GUI and Microsoft Paint, as visually distinguishable 
color boxes. This table reinforces the finding that the application is capable of producing consistent and valid colors 
across a wide variety of inputs. At the bottom of the figure, a brief explanation confirms that all test results 
demonstrate compatibility between the MATLAB GUI application and Microsoft Paint. Overall, this figure 
supports the claim that the developed application is highly reliable for design, education, and digital industry needs 
requiring automatic color detection based on RGB values. 

 
Integrating Results with the Theoretical Framework for Research Coherence 

Establishing this connection ensures that the study does not stand in isolation, but rather forms a coherent 
narrative that bridges empirical results with underlying theoretical foundations. Through this approach, the 
discussion can clearly demonstrate how the developed application not only addresses practical challenges but also 
substantiates and extends the theoretical framework that guided the research direction. The theoretical foundation 
of this research rests on several key concepts: 

1) Importance of Accurate and Efficient Color Communication: The introduction highlights that in digital 
design, education, and the creative industry, reliability in color detection and conversion is essential for 
quality, consistency, and effective communication. 

2) Limitations of Manual and Conventional Approaches: Prior studies found that manual color identification 
is error-prone, while mono-model approaches (RGB) or device-dependent solutions often lack perceptual 
uniformity and usability. 

3) Role of User-Friendly GUI-Based Automation: Theoretical advances argue that bridging the usability 
gap—particularly for non-technical users—requires interactive, multi-format, GUI-based tools that 
validate and streamline the color conversion process. 

Connecting the dots from theory to practice, the workflow from problem identification (manual inefficiency) to 
solution validation (empirical accuracy and user feedback) closely reflects the underpinning theoretical 
considerations, can be seen in Table 3, below: 

TABLE III.  
INTEGRATION OF THEORETICAL FRAMEWORK AND RESEARCH FINDINGS 

Theoretical Framework Element Application Design & Results Coherence Achieved 
Necessity for accurate, consistent color 
conversion  

Automated, validated multi-format detection 
using MATLAB GUI  

Accurate, reliable results shown across devices 
and lighting conditions 

Demand for user-friendly tools to broaden impact  Intuitive interface, comprehensive input 
validation, broad usability  

High usability ratings, error minimization, 
accessibility for non-technical users 

Gaps in current research/practice  Outcome comparison with industry standards, 
empirical usability feedback 

Identified research gaps addressed, filling 
practical and academic need 

 
 
Results and Alignment with Theory 
The application’s success in producing accurate color conversions across lighting and device conditions confirms 

its effectiveness in overcoming the robustness challenges[13]. This supports the theoretical call for solutions that 
approximate human visual perception and perform reliably regardless of environmental variation. By integrating 
conversions between RGB, Hex, CMYK, and HSV, the research addresses theoretical concerns about the 
perceptual and platform inconsistency of RGB-only approaches. The application’s consistent results—validated 
against industry standards like Microsoft Paint show that multi-model conversion can ensure interoperability and 
reliability, as demanded by the theoretical framework set in the introduction. The study demonstrates that a simple, 
GUI-based MATLAB application lowers technical barriers[9]. Usability tests reflect increased acceptance among 
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non-technical users, evidencing the practicality and accessibility theorized as essential for broad adoption in 
education and industry. This resolves the integration and accessibility gaps highlighted by previous studies and 
theoretical expositions. 

 
Usability and Benefits Analysis 

This application was tested by several users from various backgrounds, including students, lecturers, and design 
practitioners. The evaluation results showed that the application interface is easy to understand and use, even for 
users without a technical background. The color input, detection, and conversion processes are fast and responsive. 
The input validation feature was also appreciated for preventing common errors when entering RGB values [3]. In 
terms of benefits, this application is very helpful in the graphic design process, creating learning materials, and 
developing digital products that require color consistency. In education, this application can be used as a visual aid 
for understanding color concepts and converting between digital color formats[8]. In the creative industry, this 
application supports workflows that require fast and accurate color identification[25]. 

 
Strengths and Limitations 
Strengths: 

1) Very high color detection accuracy, as evidenced by results identical to those of the Paint application. 
2) Simple and user-friendly interface, suitable for use by a wide range of users. 
3) Supports conversion to several popular color formats (Hex, CMYK, HSV). 
4) Effective input validation prevents user errors. 

Limitations: 
1) The application only accepts RGB input and does not yet support input from images or external sensors. 
2) The platform is limited to the MATLAB GUI, so a web or mobile version is not yet available. 
3) The color database has not been integrated with standard color naming. 
 

Development Potential 
Based on the results and evaluation, this application has significant potential for further development, including: 

1) Adding a feature for inputting colors from images or cameras. 
2) Integrating color palettes and standard color naming. 
3) Developing a web or mobile version to increase accessibility. 
4) Adding a feature for exporting color detection results to various file formats. 
 

Research Implications 
This research demonstrates that a MATLAB GUI-based color detection application can be a practical and effective 
solution for design, education, and the digital industry. With high accuracy and ease of use, this application can 
accelerate the color identification process, increase productivity, and minimize errors in digital workflows. In 
addition, this application also provides a real contribution to the development of interactive learning media and 
innovation in the field of digital color technology. 
 

IV. CONCLUSION  
Based on the research and development results of the MATLAB GUI-based automatic color detection 

application, it can be concluded that this application was successfully implemented, with key features including 
color detection based on RGB input values and automatic conversion to Hex, CMYK, and HSV color formats. This 
application has a simple, intuitive interface and is easy to use by a wide range of users, from designers and educators 
to digital industry professionals. Testing shows that the application is capable of detecting and displaying colors 
accurately and consistently, comparable to standard applications such as Microsoft Paint. Furthermore, input 
validation features and easy conversion between color formats increase efficiency and minimize user errors. Thus, 
this application makes a significant contribution to supporting the design, learning, and development processes of 
digital products, and has significant potential for further development to meet the needs of today's digital era. 
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