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Abstract: The article is devoted to the analysis of the historical evolution of user interfaces and modern trends 

in the creation of ideal, intuitive solutions. The paper considers the problems of the first interfaces, analyses the 

main stages of development from text-based systems to the variety of modern forms of interaction (graphic, 

voice, gesture, etc.), shows the influence of cognitive aspects of perception on the design of interfaces. The 

principles of designing an "ideal interface" and the role of artificial intelligence (AI) in shaping adaptive, 

personalised and context-aware interface solutions are also explored. The paper concludes with conclusions 

about the current state and future prospects of the field. 
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I. Introduction 
In the era of rapid development of digital technologies, user interface has become one of the key aspects 

of human interaction with electronic devices and information systems. The quality of the interface often 

determines the efficiency of the user's work, the degree of satisfaction with the product, and the overall level of 

user engagement. Originally designed for a narrow range of specialists, the first interfaces were far from 

intuitive and required considerable effort to master. With the development of hardware power, the proliferation 

of personal computers, mobile and wearable devices, interfaces have become more user-friendly, adaptive and 

understandable, evolving from textual commands to visual graphical shells and finally to intelligent systems 

integrated into our daily lives. 

This paper analyzes the evolution of the notion of the "ideal interface", traces historical milestones in the 

transformation of human-computer interaction tools, and considers modern design approaches that take into 

account cognitive features of perception, rules for constructing usable solutions, and the influence of artificial 

intelligence. The work identifies key problems of early interfaces, shows the importance of cognitive 

psychology for reducing user burden, and formulates principles that help create harmonious and intuitive 

interactions. Special attention is given to analyzing the role of AI in transforming interfaces into dynamic, 

context-aware, and user-adaptive systems. As a result, the authors aim to show that the "ideal interface" is not a 

static model, but the result of a continuous dialogue between technology, human perception, and cultural 

context. 

 

II. The Problem of Interfaces 
Interfaces were originally designed as a means of human interaction with computer systems, but they 

have long remained elusive and difficult to master. Early computer systems relied on text-based command line 

interfaces that required specialized knowledge and skills on the part of the user. As a result, the "barrier to 

entry" was extremely high, and the process of working with the system was perceived more as an engineering 

task than as a convenient tool for solving everyday problems. 

The main problem with early interfaces was their lack of intuitiveness. The user had to memorize 

complex commands and learn the syntax and logic of the system. This approach resulted in cognitive load and 

frustration. According to D. Norman, "good design focuses on the needs, capabilities, and limitations of the 

human, not the machine."[1] However, the first decades of interface development focused on the technical side 

rather than on usability and efficiency. 

 

III. History of the Origin and Evolution of User Interfaces to the Present 
The early history of user interfaces (1950s-1960s) was associated with command lines and punch cards, 

[2] where users, mostly engineers and programmers, interacted with machines by typing text commands. In the 

1970s and 1980s, graphical user interfaces (GUIs) emerged as a revolutionary step forward. The use of 

windows, icons, menus, and pointers (WIMP) paved the way for more intuitive ways of interacting. Real-world 

metaphors (folders, desktop, recycle bin) allowed users to understand the structure of the system more quickly, 

reducing the cognitive cost of mastery.[3] 

With the proliferation of personal computers and the development of the Internet in the 1990s and 2000s, 

consumers became accustomed to graphical interfaces that focused on convenience, simplicity, and speed of 
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interaction. In the decades that followed, smartphones, tablets, and wearable devices introduced the concept of 

mobile, touch, and contextually adaptive interfaces centered on gesture control and voice commands. In the 21st 

century, the range of interface solutions expanded to include virtual and augmented reality, as well as chatbots 

and voice assistants capable of understanding natural language.[4] 

Today, interfaces are moving beyond the flat screen, becoming increasingly multichannel, multimodal, 

and behaviorally adaptive. This opens up new possibilities for enhancing the user experience. 

 

IV. Cognitive Perception of the Interface 
Cognitive perception of an interface is related to how the user accepts, interprets, and internalizes the 

information presented in the digital environment. Research in cognitive psychology and human-computer 

interaction (HCI) shows that the quality of interaction is directly related to the extent to which the interface 

matches the user's mental models, reduces cognitive load, and provides clarity of navigation.[1] 

As J. Reddish notes, "the cognitive approach to interface design allows not only to simplify the interface, 

but also to adapt it to cognitive patterns of perception."[21] In other words, an ideal interface takes into account 

the principles of information processing by the human brain, using familiar conceptual models, color patterns, 

semiotic labels, and visual hierarchy of elements. Let us look at these aspects in more detail. 

 

Mental models and prior experience 

When interacting with an interface, users draw on their prior experience to form "mental models"-

internal representations of how the system works.[3] These models may be carried over from the real world 

(e.g., the metaphors of "folders" and "desktop") or borrowed from other digital products. An interface that is 

consistent with established perceptions reduces cognitive load by allowing users to quickly predict how the 

system will respond to their actions. 

 

Cognitive Load and Memory Limitations  

Human working memory is limited and can only hold a limited number of pieces of information at a time 

(typically about 7±2 pieces).[8] An excessive number of options, complex multi-level menus, or ambiguous 

icons increase cognitive load and make it difficult to complete a task. To avoid "information overload," the 

interface should use chunking principles, minimize the number of clicks and steps required to reach a goal, and 

provide clear visual cues. 

 

Apply principles of gestalt and visual hierarchy   

Cognitive research shows that people tend to group visual elements by similarity, proximity, or contrast, 

forming a holistic perception of interface structure.[9] The use of Gestalt principles and a sophisticated visual 

hierarchy (e.g., highlighting key elements with bright colors or larger fonts) helps users navigate faster, find the 

right features, and understand the logic of the interaction. 

 

Intuitive Metaphors and Familiar Patterns 

Relying on familiar user patterns (e.g., using standard icons, familiar gestures, and buttons) reduces 

cognitive load. An interface filled with clear metaphors requires less effort to master and provides easier 

navigation. A good example is the use of the "magnifying glass" icon for searching, which is widely used and 

immediately understood by the user without the need for instructions. 

 

Methods for evaluating cognitive usability 

Specific techniques and practices are used to design cognitively responsive interfaces:   

• Card Sorting: helps reveal the intuitive structure of information from the user's perspective.[7]   

• Cognitive walkthrough: experts analyze interface scenarios step-by-step, identifying where user 

difficulties arise.[10]   

• User Participatory Testing: Observing how people perform tasks helps identify areas of 

overload and confusion. 

 

Practical example  

Take an online banking system: When designing the interface, developers minimize the number of clicks 

required to transfer funds, use familiar icons to display balances and transactions, and use grouping options in 

thematic categories (e.g., "Transfers," "Payments," "History"). All of this reduces cognitive load and makes it 

easier for users to understand where to find the functionality they need. 
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V. Rules for Building the Ideal Interface 
Creating the "ideal interface" is a multifaceted task involving the synthesis of engineering solutions, 

principles of cognitive psychology, interaction design, and usability standards. Understanding how users 

perceive information and interact with the digital environment is key. Below are the principles and practices that 

today's professionals rely on to create interfaces that are intuitive, accessible, and enjoyable to use. 

 

Simplicity and clarity 

Simplicity is not a synonym for primitiveness, but rather a way of stripping away the unnecessary, 

leaving only the most important features and content. Excessive elements, cluttered menus, and overly bright 

graphics increase cognitive load and prevent users from quickly navigating the system.   

A handy trick: minimalist design, clear typography, a limited color palette, and the use of familiar icons. 

For example, popular note-taking applications (Evernote, Google Keep) present the toolkit in a concise but 

accessible way, avoiding redundant features that would distract the user. 

 

Consistency and Standards 

Consistency implies a uniform way of interacting with all interface elements: buttons, menus, navigation 

bars, and color schemes should follow a single pattern. Nielsen and Molich, in their euristics of interface design, 

point out the importance of uniformity in reducing learning time and user error.[11]   

A practical technique is to use uniform header styles, the same location of the Back or Save buttons on 

different screens, and uniform color codes for status (e.g., green for success, red for error). In this way, Apple's 

interfaces adhere to strict human interface guidelines, making the user experience predictable and reliable.[12] 

 

Feedback and Informativeness 

The user should receive immediate and understandable feedback on their actions. Without this feedback, 

there is uncertainty and frustration. A well-designed interface will tell the user the result of each click, 

download, or parameter change.[13]   

Practical techniques: use of lowaders or progress bars while waiting for results, highlighting of active 

elements, tooltips indicating that an action has been completed successfully or, conversely, that an error has 

occurred. For example, when filling out online forms, real-time feedback on the correctness of the data entered 

can help avoid errors and re-entry. 

 

Consider the context of use 

Modern interfaces must adapt to the context of use: screen size, device type, physical environment, user 

tasks and goals. The responsive design approach takes into account the characteristics of different devices (PCs, 

tablets, smartphones), and context-aware interfaces are able to change behavior based on location or time of day. 

[14]   

A handy trick: a mobile banking app can display only the most essential features on the small screen of a 

smartphone, with advanced functionality available on the desktop version. Voice assistants adapt to noisy or 

quiet environments by changing the volume and speed of speech. 

 

Accessibility 

The ideal interface is accessible to a wide range of users, including people with disabilities. Accessibility 

implies compliance with standards (e.g. WCAG - Web Content Accessibility Guidelines) and consideration of 

perceptual diversity (color blindness, hearing or motor problems).[15] 

Practical techniques: use of alternative text for images, ability to control interface with keyboard or 

voice, contrasting color schemes, large buttons for people with movement coordination impairments. Corporate 

websites that follow accessibility standards expand their audience and increase overall user satisfaction. 

 

Combining principles into a holistic approach 

In practice, the ideal interface is created at the intersection of the principles described. Researchers and 

practitioners often use specialized techniques to evaluate interfaces: usability testing, cognitive walkthroughs, 

A/B testing, and analysis of interaction metrics (time on task, error rate, satisfaction level).[16] Best practices 

are reflected in the policies of major technology companies (Apple, Google, Microsoft), as well as in 

authoritative design models (e.g., design thinking) that include stages of research, prototyping, and iterative 

improvement. 

The rules for building the ideal interface are based on scientific research, principles of cognitive 

psychology, usability euristics, and contextual adaptation. Following these principles helps to create interfaces 
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that are not only functional, but also comfortable, intuitive, and accessible to users with different needs and 

skills. 

 

VI. The Role of AI in Creating Intuitive Interfaces 
Artificial intelligence (AI) and machine learning (ML) have radically changed the approach to user 

interface design and development. Whereas interface design used to be based on static hypotheses about user 

behavior, AI now allows the interface to be dynamically tailored to the individual, their context, and their 

preferences. This ensures the emergence of truly intuitive, "intelligent" solutions that can anticipate needs and 

significantly reduce cognitive load. Let's identify the key techniques that make this possible: 

 

Adaptability and Personalization 

AI models analyze user behavior by tracking interaction history, time patterns, content preferences, and 

frequency of use of certain features. Based on this data, the interface can be dynamically rebuilt: the most 

popular elements are brought to the forefront, personalized recommendations are offered, and rarely used 

features are hidden or simplified.[5] For example, streaming services (Netflix, YouTube) not only offer content 

based on interests, but also adapt the interface - change the location of buttons, increase recommended lists or 

adjust visual elements to make it easier for the user to find what he or she wants. 

 

Predictive capabilities and intelligent agents 

AI has the ability to understand context and predict user intent. Intelligent agents embedded in interfaces 

learn from previous interactions and determine what actions the user is likely to want to take next. For example, 

intelligent assistants (Apple Siri, Google Assistant, Amazon Alexa) recognize natural language voice 

commands, interpret the requests, and adapt their responses to optimize their own user interaction interface.[6] 

 

Natural Language Processing and Interaction Facilitation 

Natural Language Processing (NLP) is a key tool for reducing cognitive load. Users no longer need to 

search through menus to find the function they want; they can simply formulate the query in ordinary words. 

Interface solutions that use NLP simplify access to functions and data, making the interface more human and 

effortless. For example, chatbots in banking or insurance companies understand queries such as "Show me my 

balance" or "What is my insurance?" and respond by displaying relevant information without the user having to 

search through complex menus.[17] 

 

Multimodality and Contextual Understanding 

AI is pushing the boundaries of the interface beyond the familiar screen: computer vision and gesture 

recognition systems can interpret a user's facial movements or expressions, and IoT devices collect contextual 

data about location, weather, or human activity.[18] When these signals are combined, the interface becomes 

multimodal-responding not only to clicks or voice, but also to contextual factors and adapting to the user's 

current state. For example, a smart home can reconfigure the interface to control lighting or air conditioning 

based on the time of day and the presence of people in the room. 

 

Improving Accessibility and Removing Barriers 

AI technologies help make interfaces more accessible to people with disabilities. Machine learning 

systems can automatically generate alternative text for images, translate speech to text and vice versa, and adapt 

complex navigation structures to visual or auditory features.[19] This promotes more inclusive design, allowing 

interfaces to be created that are accessible to the widest possible audience. 

 

Dynamic Testing and Interface Optimization 

AI also simplifies the interface testing and optimization process. AI-based analytics tools can analyze 

user behavior in real time, identify patterns, and predict points of failure or difficulty.[20] Systems can 

automatically suggest design updates, reorder elements, or change interaction logic in response to audience 

behavior, making the improvement process continuous and iterative. 

Imagine a mobile fitness app. A machine learning system analyzes the user's habits: workout time, 

preferred exercises, and level of difficulty. Over time, the interface adapts, offering relevant programs, 

optimizing navigation to the right exercises, and displaying progress metrics in a more understandable way. 

When a user starts exercising outdoors, the AI uses location and weather data to tailor recommendations that are 

comfortable for specific conditions. This adaptive interface removes barriers, reduces the time it takes to find 

the right information, and makes interaction intuitive. 
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Thus, AI's role in creating intuitive interfaces is to make interactions as natural, predictable, and 

convenient as possible. Personalization, predictive capabilities, natural language processing, multimodality, and 

accessibility are all elements of the next generation of interfaces that are already shaping the user experience of 

the future. AI seamlessly integrates technology into everyday life and aims to ensure that the user does not have 

to "learn" the interface - the interface learns from the user. 

 

VII. Conclusion 
The evolution of user interfaces has moved from complex text-based commands to intuitive, adaptive, 

multichannel systems. The historical stages of evolution associated with the transition from command lines to 

graphical interfaces, from desktop PCs to mobile devices, and on to speech and gesture-based forms of 

interaction provide the basis for understanding the patterns and principles of design. 

The ideal interface is the result of a synthesis of technical implementation, psychological and cognitive 

knowledge, and design practices. Currently, AI plays a key role by providing adaptive, context-sensitive 

solutions that enhance the usability and efficiency of working with digital systems. 

Prospects for future development are related to increased personalization, more multimodal interactions, 

and further adoption of artificial intelligence. The challenge of the future is to make interfaces as invisible as 

possible, to anticipate user needs, and to require no training. Thus, the evolution of the interface continues, 

bringing us closer to an ideal where technology becomes a natural extension of human capabilities. 
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