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3 University of Ilorin, Ilorin, Nigeria 
* Correspondence:  

Abstract: The increasing demand for engaging UI/UX designs has highlighted the importance of color 
selection as a critical element influencing user engagement and aesthetics. However, existing design 
tools such as Figma and Adobe XD lack advanced, context-aware AI functionalities, particularly in 
areas like automated palette generation, real-time analytics, and beginner-friendly interfaces. These 
gaps hinder accessibility for novice designers and force reliance on third-party plugins, which can 
complicate workflows. This study introduces AI-UIX, an AI-driven system that integrates 
functionalities such as image-based color extraction, palette generation using additive and 
subtractive models, and AI-powered recommendations through third-party APIs. The system is 
developed using modular methodologies and evaluated through computational complexity analysis, 
expert validation rubrics, and user-centered metrics like ease of use and feature relevance. Results 
showed that AI-UIX significantly enhances design workflows by automating color selection and 
generating contextually relevant palettes. Expert validation indicated strong accuracy and usability, 
with over 90% of participants rating the system as highly effective and user-friendly. Furthermore, 
computational analysis demonstrated linear scalability, making the system adaptable for both novice 
and advanced designers. AI-UIX addresses key limitations in existing tools and provides a 
streamlined, intuitive interface that bridges the gap for users with limited design expertise. This 
innovation has the potential to transform UI/UX design processes and will be further refined based 
on broader user feedback to extend its capabilities. 

Keywords: UI/UX design; analytics; artificial intelligence; palette; algorithms; functionalities 
 

INTRODUCTION 

In UI/UX design, one crucial factor that affects productivity is color selection(Ding & Song, 2024; 
Vijay Bhasker Reddy Bhimanapati et al., 2024; L. Wang & Zhang, 2023; Yang et al., 2024; Yu & 
Ouyang, 2024; Zheng, 2024). Beyond that, color selection in UI/UX design also impacts user 
engagement and the visual appeal of final outputs. Additionally, the exponential growth in the 
digitalization of services has also heightened the demand for visually appealing designs; creating 
urgency for designers to be efficient at color selection and combination(Lu, 2024; Mengyao et al., 2024; 
Rafiyev et al., 2024). However, it is noted that both beginner and expert designers find the selection 
of contextually befitting colors for designs challenging. Factors like the amount of time required to 
experiment with different color combinations, insufficient color theory knowledge, and varying 
judgments of aesthetics could be concluded as causes of this challenge designers face(Gu et al., 2022; 
Z. Wang et al., 2023; Zhao et al., 2021). Current tools and platforms like Figma, Adobe XD, and Sketch 
provide robust features for UI/UX design including image color picking, shared palettes, and real-
time collaborations. However, these existing tools generally lack the support of context-aware and 
user-friendly integration of AI to support with suggestions of color combinations(Eswaran & 
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Eswaran, 2024; Liu et al., 2024; Sun et al., 2024; Ünlü, 2024; R. Zhang, 2024). At best some of the tools 
like Figma, come with third-party plugins that add some layers of complexity to the overall 
usability(Delcourt et al., 2023). Furthermore, there is the absence of in-built analytics features that 
allow tracking of design activities such as popular color combinations used(Tsui & Kuzminykh, 
2023). Such analytics capabilities could be relevant for providing insights necessary for enhancing 
designs(Tsui & Kuzminykh, 2023). For beginner designers, most of these conventional tools appear 
not to be friendly as they come with functionalities that require expert knowledge in color 
theory(Borysova et al., 2024; Gupta, 2020; Kowalczyk et al., 2022). In other words, it is either the case 
that current systems that aid UI/UX designs have sophisticated environments that do not 
accommodate novice designers, or they come with very basic functionalities such that they are not fit 
for industry-level projects. To address these gaps, this study presents the AI-UIX, an AI-driven 
system for color recommendation, designed to provide UI/UX designers ease of workflow. AI-UIX 
leverages the integration of context-aware AI recommendations, an image-based color extraction 
algorithm, and a palette generation algorithm. In addition, the proposed system is characterized by 
an analytics functionality that allows tracking of repetitive design activities such as color choices. A 
core principle emphasized within the development of AI-UIX is user-friendliness, as it aims at 
providing support to both beginner and expert designers. This study focusses on a few key 
contributions; Firstly, proposing a novel system that blends AI-powered suggestion on palette 
generation with enhanced techniques for color extraction. Secondly, the research presents a user-
friendly color selection scheme that widens up accessibility to UI/UX designers with or without 
adequate prior technical knowledge. Thirdly, the study assesses the proposed system via 
performance metrics such as, ease of use, and correctness algorithm outputs. Finally, through an 
incorporated analytics feature, the proposed scheme presents relevant insights into choices of 
designers to be used to incrementally create a more seamless design process. 

The rest of the paper is organized as follows; in Section 2 we present some preliminaries of 
integral concepts at the core of our proposed framework. In Section 3 we present the proposed 
framework. Section 4 focuses on the analysis of the results presented, and finally, Section 5 provides 
the Summary and Conclusion of the paper.  

LITERATURE REVIEW 

2.1. Challenges in Traditional UI/UX Design Tools 

Zhu et al. (2024) explain that existing UI/UX design tools do not leverage AI to enhance the 
workflows of designers. Some of these tools including Figma and Adobe XD, insufficiently 
incorporate automation in core functionalities like palette generation, and color recommendations 
(Zhu et al., 2024). Such limitations inconvenience both beginner and expert designers as color 
selection plays a crucial role in overall productivity. T. Zhang et al. (2023) also highlight that due to 
the lack of AI integration, most traditional UI/UX design tools present manual and time-consuming 
color selection processes. This challenge is also discussed by Li et al. (2021), emphasizing that it affects 
the accuracy of design outputs. At best some of the tools like Figma, come with third-party plugins 
to make up for the absence of inbuilt AI-driven features. Delcourt et al. (2023) opined that such 
incorporation of plugins adds layers of complexity to the overall usability and can create issues of 
vulnerability. Additionally, conventional tools for UI/UX design are noted not to have advanced 
analytics functionalities to help track designer activities like most selected colors or palettes(Zhou et 
al., 2024). The absence of such analytics features in these UI/UX platforms limited their ability to 
enhance user-friendliness (Zhou et al., 2024). Finally,  Shi et al. (2024) argue that traditional tools are 
characterized by steep learning curves especially for beginner designers, due to the need for prior 
knowledge for seamless user interaction. These challenges with traditional UI/UX systems form the 
foundation for inspiring the proposed AI-UIX system presented in this study. 

2.1. Artificial Intelligence (AI) in Enhancing Design Systems 
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Ünlü (2024) proposed integration of AI via predictive analysis and adaptive design in UI/UX 
design to enhance user engagement and designer satisfaction. Again, with the proposed model’s 
utilization of machine learning and behavioral data, Ünlü (2024) sought to make interfaces meet the 
dynamic nature of user needs. Li et al. (2021) proposed a color selection method based on the MEA-
BP-Adaboost neural network. The goal was to achieve a seamless design process that eliminates 
experimentation and enhances precision.  Zhu et al. (2024) proposed a similar integration of AI into 
the UI/UX design to help improve the decision-making of designers. Zhu et al. (2024) believe that the 
subjective nature of designers’ perceptions regarding design choices, prolongs user activities like 
palette selection, via experimentation. The goal then, is to eliminate such subjectivity by leveraging 
AI tools for UI/UX design processes. Other studies like those by Ghosh & Dubey (2024) , Karaman 
(2024) Eswaran & Eswaran (2024), and Sun et al. (2024) also, propose or discuss AI integration into 
UI/UX design. These studies leverage tools like LLMs, neural network analytics, APIs, etc. A common 
problem with some such studies, however, is the little to no focus on the additional computational 
complexities such integration presents. Additionally, most of the recent studies on AI integration in 
UI/UX are over-reliant on the AI models and provide less insight into the use of conventional color 
theory principles in the algorithms of their proposed systems.  

METHODOLOGY & EXPERIMENTATION 

3.1. Overview of Methodology 

In this study, a modular software development process was adopted for designing and 
implementing the proposed AI-UIX system. Figure 1 illustrates the entire methodological framework 
used in this study. 
 

 

Figure 1. Overview of Methodology. 

Source: Authors’ own data 
The study’s methodology has a problem identification stage where authors generally establish 

research and system gaps by independently assessing related literature and existing systems or tools.  
The next phase, “Needs Assessment”, highlights the interaction with expert and novice designers to 
gather feedback for enhancing the functionality of the AI-UIX. Knowledge from the 2 initial phases 
was then channeled into designing the proposed system’s framework and detailing its core features. 
Which is what the “Conceptual Framework Development” stage is about.  The System 
implementation phase involves leveraging various web technologies and algorithms to develop the 
core system. The final phase in the methodology’s modular process involves testing and evaluating 
the AI-UIX system. Evaluation metrics used include color accuracy, system usability scale, expert 
validation, and system performance. 
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 Needs Assessment Analysis 
Expert feedback was sought from a group of UI/UX professionals with varying years of 

experience (ranging from 5 to 10 years) to help in the identification of limitations posed by 
conventional tools and systems. This process mainly involved the use of open-ended interviews and 
surveys. First, it was gathered that in selecting complementary and analogous colors, most designers 
struggle with being able to appropriately find a balance in their palettes such that outputs are visually 
appealing. Again, professionals indicated the lack of in-built intelligent recommendations and 
automation to hep make the UI/UX design process seamless. It was also noted that Beginner designers 
are mostly inconvenienced since most traditional tools are more suitable for users with prior design 
knowledge or a good understanding of color theory principles. The final major drawback noted has 
to do with the intensity of the amount of time required to generate palettes manually and/or test their 
suitability in workflows. Professionals noted that current tools hardly provide the convenience of 
automatically generating contextually-aware palettes. 

3.1. The Proposed System’s Conceptual Framework 

Figure 2 is an illustration of the AI-UIX’s conceptual framework, that highlights the core 
functionalities or algorithms of the system. The Color Picker and Image Analysis section includes 
image-based color extraction, palette generation, and blending and mixing simulation functionalities. 
While image-based extraction functionality extracts pixel data from an uploaded image’s selected 
portion, the palette generation functionality generates complementary or analogous colors using the 
extracted base colors. The blending and mixing simulation functionality constitute the additive 
blending and subtractive blending models. These functionalities are conceptualized to allow users to 
experiment with real-time blending simulations. The two models help designers understand the logic 
of color blending theory and how it is practically applied in design. The AI-driven tools section is a 
composition of the system's AI recommendations and analytics features. The AI recommendations 
feature proposes optional contextually-aware palettes by leveraging an already existing trained 
model via a third-party API. The Analytics feature is conceptualized to provide real-time analytics 
by giving insight into frequent tasks like color selection and palette combinations. Furthermore, the 
interactive visualization section purposely enhances beginner designers' learning experiences via a 
user-friendly interface and features. Finally, the system testing and debugging section ensures 
reliability and accuracy. It provides such functionality through the validation of algorithms used and 
performs debugging functions to help with resolving errors.  
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Figure 2. The Conceptual Framework of the AI-UIX. 

Source: Authors’ own data  

3.1. System Implementation 

Various frontend and backend technologies are leveraged to implement the proposed AI-UIX. 
Frontend technologies used include HTML, CSS, and JavaScript. HTML is used to structure features 
like palettes on the user interface. CSS serves the purpose of styling such features structured via the 
use of HTML. Finally, on frontend, the system incorporates the use of JavaScript for developing color 
processing algorithms and all other core functionalities. The key operation in the system’s backend 
development involves interaction with APIs. These third-party APIs such as Colormind API and 
Adobe Color API are used to access existing pre-trained models used for AI-driven color 
recommendations and analytics in the IA-UIX. 

Figure 3 represents the algorithm for the image-based extraction functionality of the AI-UIX 
system. According to the algorithm, the pickColorFromImage function creates a canvas and overlays 
an image inputted into the system on it. The RGBA values of the image’s section clicked by a user, 
are extracted. The generatePalette function is used to determine the analogous and complementary 
colors of RGB values. These resulting analogous and complementary colors are then displayed via 
the displayPalette function. Finally, it important to note that the algorithm in Figure 3 highlights pixel-
level precision and enables user-friendly color selection. 
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Figure 3. Image-based color extraction Algorithm. 

Source: Authors’ own data 
Figure 4 shows the algorithm responsible for the palette generation in the proposed AI-UIX 

system. The generatePalette function is purposely for producing harmonious palettes based on the 
RGB values generated by the pickColorFromImage function. The algorithm accommodates the 
generation of both complementary and analogous colors. Each RGB value is subtracted from 255 to 
generate complementary colors. Meanwhile, for analogous colors to be computed, 30 is added and 
subtracted from each RGB value, while using modulo arithmetic to keep resulting values within 0-
255. In the output of the generatePalette function, the original, complementary, and analogous colors 
are seen. Just like in some existing tools, the core idea underpinning this function is to ease the process 
of palette generation and selection by automating with a color theory basis. 

 

Figure 4. Palette Generation Algorithm. 

Source: Authors’ own data 
Figure 5 represents the algorithm for the blending and mixing simulation feature in the proposed 

AI-UIX system. The additiveBlend function sums up RGB values and caps the results at 255 to simulate 
light-based color mixing. Meanwhile, the subtractiveBlend function multiplies the RGB components 
and normalizes by 255 to simulate pigment-based color mixing. Finally, the simulateBlending function 
allows users to choose between the two blending models. This feature aims to allow experimentation 
with color blending purely based on color theory principles; additive and subtractive blending.  
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Figure 5. Blending and Mixing Simulation Algorithm. 

Source: Authors’ own data 
 Figure 6 shows the algorithm for generating AI-powered color recommendations. The 

algorithm indicates that AI-driven color suggestions are made using the base color extracted from 
inputted images. A third-party API is leveraged in this algorithm to produce AI-generated 
recommendations. A POST request that contains a base color as an input is sent to the API. An array 
of suggested colors is then returned via the API response. The algorithm only integrates already 
existing trained models for such AI recommendations. Such color recommendations are contextually 
aware and hence enhance the system’s relevance. 

 

Figure 6. AI-Driven Recommendation Algorithm. 

Source: Authors’ own data. 
 Figure 7 presents the algorithm for integrating the analytics feature into the AI-UIX. The 

purpose of the algorithm is to keep track of all user interactions or activities like the most selected 
color, and log data. Just like in the case of the AI-driven recommendations algorithm, this algorithm, 
as shown in Figure 7 incorporates sending a POST request to an API with the log data. The second 
section of the algorithm then displays the analytics data to the designer. This enables designers to be 
informed of usage patterns and helps them make well-informed decisions in the system’s usage.  
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Figure 7. Analytics Integration Algorithm. 

Source: Authors’ own data 
 Figure 8 shows the algorithm for testing and debugging the proposed system. The purpose of 

this is to check the correctness of all the algorithms’ logic. More precisely, the algorithm is projected 
to test and validate test cases to prove the accuracy and robustness of the palette generation 
functionality. Additionally, the algorithm is shown to serve debugging purposes and provide 
detailed logs to help with error resolution.       

 
Figure 8. System Testing and Debugging Algorithm. 

Source: Authors’ own data 
Measurement Evaluation Metrics 

This paper adopts two main metrics for evaluating the proposed AI-UIX; 
 

3.5.1. Computational complexity (Big O analysis)  

 As a theoretical approach of evaluation, the Big O complexity assesses the efficiency of the 
algorithm of the AI-UIX system. This evaluation is specifically to estimate how space and time are 
affected with an increase in the size of input. The Big O analysis is used to estimate the overall worst-
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case scenario of the entire AI-UIX implementation by considering the algorithm of each core 
functionality; palette generation, blending simulations, AI recommendations, analytics integration, 
and testing and debugging.  This theoretical based analysis helps ascertain that the proposed system 
is computationally efficient, scalable and robust for implementation. 

3.5.1. Expert Validation 

 This metric is used to assess the practicality and user satisfaction of a system. In the case of this 
study, expert validation incorporated the engagement of UI/UX design experts to evaluate the 
efficiency, functionality, and overall user experience of the AI-UIX. Furthermore, it involved the 
selection of a group of professionals in UI/UX design to test and assess the system on accuracy, ease 
of use, and relevance of features. Figure 9, Figure 10, and Figure 11 provide details of the rubrics 
provided to experts to assess the AI-UIX system after experiments were conducted. These detailed 
rubrics provide a clear benchmark for assessing the simulated system. They provide a clear sense of 
direction in the assessments of the professionals who engaged in the experimentation of the AI-UIX 
system.  

  

 

Figure 9. AI-UIX Accuracy Evaluation Rubric. 

Source: Authors’ own data 
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Figure 10. AI-UIX Relevance of Features Evaluation Rubric. 

Source: Authors’ own data 
 
 

 

Figure 11. AI-UIX Ease of Use Evaluation Rubric. 

Source: Authors’ own data 
 

The average for scores each expert provided for all criteria under each metric (System Accuracy, 
Relevance of features, and Ease of Use) was estimated. For the System Accuracy metric, descriptions 
were associated with corresponding range of averages as follows; 

(i) ≤ 1 = Poor Accuracy; The system has major inaccuracies. 
(ii) > 1 and ≤ 2.5 = Fair Accuracy; The system meets basic requirements but is characterized 

by many non-negligible inconsistencies. 
(iii) > 2.5 and ≤ 3 = Good Accuracy; The system performs well overall with minor negligible 

issues. 
(iv) > 3 and ≤ 4 = Strong Accuracy; Accurate and consistent results are delivered with areas of 

improvement that do not affect usability. 
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(v) > 4 and ≤ 5 = Excellent Accuracy; The accuracy of the system is flawless and beyond 
expectation. 

For the Relevance of Features metric, descriptions were associated with a corresponding range of 
averages as follows; 

(i) ≤ 1 = Irrelevant Features; Major enhancements are needed to achieve basic features’ 
relevance.  

(ii) > 1 and ≤ 2 = Minimal Relevant Features; Features address only a small set of user needs 
and hence are limited in relevance.  

(iii) > 2 and ≤ 3= Moderately Relevant Features; Features are functional but require some amount 
of enhancement for seamless usability. 

(iv) > 3 and ≤ 4 = Highly Relevant Features; Features meet professional standards and address 
most designer needs. 

(v) > 4 and ≤ 5 = Exceptionally Relevant Features; Features are absolutely relevant and meet 
diverse designer requirements. 

For the Ease of Use metric, descriptions were associated with the corresponding range of averages 
as follows; 

(i) ≤ 1 = Poor Usability; Not even favorable for experts since the system is difficult to use and 
has major workflow challenges.  

(ii) > 1 and ≤ 2 = Minimal Usability; The system includes several usability challenges that 
cause user frustrations.  

(iii) > 2 and ≤ 3= Moderate Usability; Designers with some expertise might even struggle to 
adapt at the initial stages as the system requires improvement to make the user 
experience seamless. 

(iv) > 3 and ≤ 4 = Good Usability; The system is user-friendly and a user with any expertise 
level requires minimal guidance. 

(v) > 4 and ≤ 5 = Excellent Usability; The system is highly intuitive, polished, and designed 
for effortless use. 

 
 

RESULTS & ANALYSIS 

4.1. Computational Complexity 

Table 1 details the breakdown of the proposed system’s computational complexity in the worst 
case (via the Big O notation).  Each core functionality of the AI-UIX algorithm was analyzed to 
determine the worst time sub functions operate in. In cases where different Big O notations are 
estimated for a particular function, the dominant worst time is concluded as the overall complexity 
for that function. This theoretical approach of evaluation is relevant for determining the nature of 
worst-case complexity the algorithm possesses and to know how scalable and robust a system is 
under prospective varying circumstances. 

From the table, the key functionalities like that used for, extracting color from image, generating 
palette, and blending simulations all operate in O(1). Additionally, functions for AI-processed 
recommendations operate in O(p), with p being the number of recommendations. Table 1 also shows 
that the analytics integration function runs in O(q), with q being the data points fetched. Again, the 
algorithm for testing and debugging operates in O(r), where r represents the number of test cases. 
The worst-case aggregate complexity of the algorithm can then be said to be O(p + q + r), with p, q, 
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and r, considered independent variables affecting the system’s complexity individually. This implies 
that the system’s performance scales linearly to p, q, and r, hence the system is capable of scaling 
while maintaining robustness and not increasing computational overhead, all other things being 
equal. In theory, this shows that the AI-UIX system presents less complexity computationally, 
compared to proposed systems in most recent studies such as those by Zhu et al. (2024), Ghosh & 
Dubey (2024) , Karaman (2024), Eswaran & Eswaran (2024), Sun et al. (2024) and many others, that 
add layers of complexity by incorporating AI into UI/UX.   

Table 1. Computational Complexity Analysis of the AI-UIX. 

Functionality 

 

Primary Operation Complexity Overall Complexity 

 

pickCoorFromImage 

 

Extracts pixel data from an 

uploaded image. 

 

Extracting pixel data 

operates in constant time, 

O(1). Including event 

listeners and drawing an 

image on canvas also 

operates O(1). 

 

  

Constant time - O(1) 

generatePalette Performs arithmetic on 

RGB components to 

produce complementary 

and analogous colors. 

 

Arithmetic operations on 

the RGB values operate in 

constant time; O(1). 

Constant time - O(1) 

displayPalette Creates a palette by 

iterating over a set of 

Colors. 

 

Looping through a fixed 

number of colors runs in 

constant time; O(1). 

Constant time - O(1) 

additiveBlend, 

subtractiveBlend, & 

simulateBlending 

Computes resulting color 

by performing arithmetic 

operations on RGB 

components. 

 

Arithmetic operations on 

the RGB values operate in 

O(1). 

 Constant time - 

O(1) 

fetchAIRecommendations & 

displayAIRecommendations 

Sends a POST request and 

processes the response. 

Operate in linear time with 

respect to p, the number of 

recommendations. 

 

   Linear time - 

O(p) 

logUserAction Sends data via POST 

request to log user actions. 

Computation with 

payload in constant time. 

 

 

  Constant time - 

O(1) 
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renderAnalyticsDashboard Gets and outputs analytics 

data. 

Operates in linear time 

with respect to the number 

of fetched data points, q.  

 

   Linear time - 

O(q) 

testColorFunctions Dynamically generates test 

cases to check the 

correctness of the 

generatePalette function 

Generating RGB 

components operates in 

constant time, O(1). When 

testing cases, the function 

operates in linear time 

with respect to the number 

of test cases, r; hence, O(r). 

 

   Linear time - O(r) 

 
 

4.1. Expert Validation 

Figure 12 represents results from the 4 rounds of simulations performed on the AI-UIX system 
fourteen (14) UI/UX professionals with varying years of experience (ranging from 5 to 10 years), 
participated in these simulations. Based on their experience and the results from the experimentation, 
the experts provided assessment feedback on the metrics of system on accuracy, ease of use, and 
relevance of features, with the aid of rubrics presented in Figure 9, Figure 10, and Figure 11. 
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Figure 12. Results from AI-UIX System Testing/Experimentation. 

Source: Authors’ own data 

4.1.1. System Accuracy 

Figure 13 illustrates the ratings UI/UX professionals gave to the AI-UIX system regarding its 
accuracy. Notably, most respondents considered the AI-UIX to have good, strong, and excellent 
accuracies, with ratings ranging between 2.5 to 5 out of 5. More specifically, over 9 out of the 14 
respondents, constituting a majority of 64.29%, believed that the system delivers accurate and 
consistent results with areas of improvement that do not affect usability. None of the experts the 
system as either fairly accurate or poorly accurate; an indication of the system’s high accuracy 
standards, with issues that do not affect output or precision. 
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Figure 13. Expert Validation of System Accuracy. 

4.1.1. Relevance of Features 

Figure 14 shows the distribution of experts’ ratings on the relevance of AI-UIX system features. 
With 11 out of the 14 respondents (78.57%) indicating that the system’s features are highly relevant, 
it shows how the integration of features like AI color recommendations and analytics for tracking 
user patterns are useful for UI/UX experts. These features help make the design process easy and less 
time-consuming for professionals. 

 
Figure 14. Expert Validation of System Features' Relevance. 

4.1.1. Ease of Use 

Figure 15 details the number of respondents that rated the AI-UIX system as one characterized 
by poor usability, minimal usability, moderate usability, good usability, or excellent usability. 13 out 
of the 14 experts, representing 92.86% opined that the AI-UIX system is either of good usability or 
excellent usability. More precisely these experts validated the fact the AI-UIX system provides 
optimum user-friendliness that makes it accessible to professionals of varying expertise and hence 
does not require users to have any precise amount of prior knowledge. 
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Figure 15. Expert Validation of the System's Ease of Use. 

The feedback from experts on the proposed, as diagrammatically presented in Figure 13, Figure 
14, and Figure 15, was intuitively weighed against their opinions on traditional tools like Figma and 
Adobe XD, presented in the “Needs Assessment” section. As noted from interactions with the 
professionals, the conventional design tools present a steep learning curve for beginner designers 
and are suitable for users with prior design expertise. Figure 15 however shows that above 90% of 
them rated the AI-UIX as requiring no prior design knowledge for a seamless design process. Again, 
it was gathered from the experts that traditional design tools presented the challenge of difficulty in 
color selection or generating contextually relevant palettes, which mostly led to time-consuming 
experimentations on which combinations are most suitable. The ratings from these experts on the 
relevance of the system’s features, as well as the system's accuracy highlight that an appreciable 
majority of the respondents considered the inexpensive integration of IA-color recommendations as 
very efficient and relevant, and contributed to the seamless design process in the proposed 
framework. These and others, justify the AI-UIX’s superiority over conventional design tools. 

SUMMARY & CONCLUSION 

This study presents the AI-UIX, a novel framework for enhancing the UI/UX design process, that 
leverages AI-driven color processes along with conventional functionalities such as image-based 
color extraction and palette generation. Traditional design tools present quite several challenges 
which include a steep learning curve for beginner designers, time-consuming processes due to 
subjectivity in design choices and the tendency of experimentation, and the lack of context-aware 
palette generation. Such challenges in traditional tools were the focus of the proposed AI-UIX. The 
system is characterized by key functionalities responsible for image-based color extraction, palette 
generation, AI-color recommendations third-party API, Analytics integration, and system testing and 
debugging. These functionalities were modularly developed and implemented via frontend and 
backend technologies in a simple web environment. The study used two (2) main metrics for 
evaluating the proposed system; Big O(n) analysis for computational complexity and Expert 
validation via interviews and surveys involving UI/UX professionals. It was demonstrated in theory 
that the proposed system was computationally less costly compared to what is presented in some 
present literature, as it scales in linear time even in the worst of cases. Also, with expert validation on 
ease of use, system accuracy, and feature relevance, the proposed AI-UIX was demonstrated to have 
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superiority over traditional design tools. More specifically, over 90% of UI/UX experts engaged in the 
research, validated the AI-UIX as very user-friendly and accurate in functionalities, hence addressing 
challenges within traditional systems. In future studies, a larger number of simulations can be 
performed with self-trained AI models that result in optimized computational complexities.   
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