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IMPACT OF AI ON UI/UX DESIGN AND
RESEARCH: LEVERAGING PROCESSES AND
SHAPING THE FUTURE OF USER EXPERIENCE

Maya Stoeva

Abstract. The rapid evolution of artificial intelligence (Al) is profoundly re-
shaping the domain of user interface and user experience (UlI/UX) design as
well as the accompanying research practices. This paper investigates how Al-
powered methods and tools are redefining the ways designers conceptualize, de-
velop, and evaluate user experiences. Through an analysis of the current state
of Ul/UX design and its growing integration with technologies such as gen-
erative models, predictive analytics, and automated usability testing, the study
reveals the emerging opportunities and challenges within this evolving discipline.
It emphasizes how Al enhances designers’ capabilities across key stages of the
process — ideation, prototyping, user research, and assessment — by support-
ing more data-driven and adaptive decision-making. Additionally, the paper
considers the ethical, creative, and methodological dimensions of human-AI col-
laboration in design. Finally, it outlines possible directions for future Ul/UX
research, emphasizing the tmportance of interdisciplinary approaches that align
technological innovation with the core values of human-centered design.

Key words: Artificial Intelligence (Al), UI/UX Design, Agent—Computer In-
teraction (ACI), Model Context Protocol (MCP), Generative Design, Human-
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Introduction

Al adoption in the design industry has increased at an unprecedented
pace. Large Language Models (LLMs), generative engines, predictive analytics,
and autonomous agent systems are deeply embedded in design workflows that
once relied on manual, sequential processes [1, 2]. While early discourse framed
Al primarily as a productivity accelerator, contemporary research and indus-
try practice [3] reveal a more profound paradigm shift: Al is fundamentally
transforming the ontology of UX/UI design by creating adaptive, proactive,
and emotionally aware ecosystems [4]. By 2026, user experience (UX) is ex-
pected to evolve beyond screen-centric interfaces into multimodal, distributed
environments that incorporate voice, spatial computing, invisible interactions,
and agentic behaviors [5]. Designers now assume new responsibilities [6, 7]:
orchestrating human — Al collaboration, shaping ethical guardrails, modeling
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agent capabilities, and designing experiences that coexist across devices and
intelligent systems.

This paper contributes to the UI/UX research field by (1) synthesizing
recent developments in Al-driven design and research into a unified conceptual
framework, (2) extending existing UX models by incorporating Al agents as
distinct users within the Agent—Computer Interaction paradigm, and (3) ar-
ticulating the evolving role of designers in UX 3.0 as orchestrators of human-
AT collaboration, ethical governance, and multimodal experience design. Un-
like purely technical or tool-focused studies, this work emphasizes the systemic,
ethical, and methodological implications of Al integration in UX practice.

Background

From HCI to Al-Driven UX: Traditional Human-Computer Interaction
(HCI) has primarily focused on direct manipulation, cognitive load, and inter-
face usability [8]. However, the emergence of intelligent systems has expanded
these foundational concepts to include adaptivity, personalization, prediction,
and explainability [9]. In this context, interaction is no longer a simple ex-
change; it has evolved into a collaboration with dynamic, data-driven systems
[10]. As a result, Al-driven user experience (UX) positions designers not only
as creators of interfaces but also as architects of intelligent behavior, trust, and
system responsiveness.

Al Tools and the changing role of designers: The design landscape is
being reshaped by a comprehensive ecosystem of Al technologies rather than
isolated tools. This ecosystem comprises Large Language Models (LLMs) for
ideation and synthesis, multimodal generative engines for visual asset creation,
and automated coding assistants that bridge the gap between design and imple-
mentation [11]. Consequently, routine tasks such as layout exploration, compo-
nent generation, and research synthesis are increasingly automated. This shift
allows designers to transition from manual execution to high-level orchestra-

tion, focusing on system logic and strategy rather than repetitive pixel-crafting
[12] (Fig. 1).

Automated usability and agent-based interaction: Al-driven usability test-
ing, which includes gaze prediction, accessibility audits, and behavioral model-
ing, enhances precision and efficiency in evaluations [13, 14]. Recent studies on
agentic systems show that autonomous agents can navigate interfaces, use tools,
and perform tasks on behalf of users [15]. This development lays the ground-
work for Agent—Computer Interaction (ACI), where Al agents actively
participate in the interaction loop.
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The Model Context Protocol (MCP) in AI-Driven UX: As Al agents in-
creasingly interact with external tools, data sources, and interfaces, the Model
Context Protocol (MCP) introduces a standardized framework for defining the
tools that models can access, outlining structured capabilities, and establish-
ing safe execution boundaries [16]. From a user experience perspective, MCP
clarifies the actions that an agent can perform, ensures that these actions are
auditable and predictable, and enhances user trust by making the agent’s be-
havior more transparent. Additionally, MCP improves interoperability across
the UX ecosystem, facilitating consistent interactions within multimodal and
agent-based environments [17].

Designer Role Evolution: From creating interfaces to orchestrating intelligent experiences

Traditional Role (Pre-AI) Emerging Role (AI-Enhanced) I Future Role (UX 3.0 Ecosystem)

+ UI/visual maker + Workflow orchestrator « Ecosystem experience designer
- Interaction designer + Human-AI collaborator - Agent behavior architect
» Wireframe creator « System-level strategist » Predictive /
» Research executor « Data interpreter / sense maker emotional interaction designer
- Prototype builder « Ethical design steward - Multimodal and
« Multimodal experience spatial UX specialist
architect « Responsible AT
+ Personalization & governance partner
behavioral - Cross-disciplinary integrator
« Agent UX designer (ACI)

Al Automation Al Era (Full Maturity)
AlAutomation Alfraffuf Maturlty) o

Figure 1. Role FEvolution of designers in the Al era

How AI transforms the Design process

Ideation and Generative Creativity: Al augments early-stage ideation by
generating concepts, scenarios, user journeys, and visual explorations [20]. De-
signers become curators rather than sole creators, shaping constraints, validat-
ing direction, and infusing domain expertise. However, concerns about aesthetic
homogenization fuel counter-movements such as Anti-Design, where expressive
typography and irregular layouts counterbalance generative uniformity.

Prototyping in a Multimodal and Spatial Era: Al enables rapid creation
of prototypes across modalities: voice and conversational interaction; gesture-
based input; spatial/AR-VR environments; agent-based workflows. These pro-
totypes reflect the shift toward ambient and embodied interaction.

Al-Assisted Research and Dynamic Personas: Al transforms research
pipelines by synthesizing transcripts, clustering behavioral segments, predicting
user types, and creating dynamic personas that evolve with data [21]. Impor-
tantly, Al agents themselves emerge as non-human personas, requiring modeling
of goals, constraints, and behavioral logic (Fig. 2).
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UX Research pipeline with AI integration

1. Data Collection 2. Data Processing 3. Insight Generation

4. Validation

Figure 2. UX Research pipeline with Al integration

Fvaluation: Automated Testing and Predictive Analytics: Machine learn-
ing facilitates automated usability evaluations, which include gaze prediction,
performance diagnostics, cognitive load modeling, sustainability scoring, and
agent-based Ul simulations [22]. Evaluations now also focus on verifying what
AT agents understand, interpret, and act upon [27].

AT Agents as Users: Toward Agent—Computer Interaction

Al agents independently navigate interfaces, interpret Ul states, invoke
tools, and execute tasks. Designers now create for two types of users [11, 23]:

1. Human Users — Require clarity, control, trust, emotional resonance,
and accessible interaction.

2. Al Agents — Require machine-readable structure, semantic clarity, sta-
ble hierarchies, and predictable layouts. This duality defines Agent-
Computer Interaction, where interfaces must serve both human cogni-
tion and machine cognition.

AI Agent Interaction Model

API Layer GUI Interaction

- Fast, efficient « Interacts like a human user

« Structured function-calls « Transparent [ auditable

+ High reliahility « Supports legacy systems

+ Low transparency « Slower; sensitive to layout changes
+ Requires full API coverage

Figure 3. API vs GUI Interaction Model

API vs GUI Interaction [24] (Fig. 3) — Two primary pathways exist for
agent interaction: API/Function-Call Integration (Fast, structured, reliable;
limited transparency) and GUI-Based Interaction (More transparent and au-
ditable; closer to human interaction; sensitive to layout changes). MCP as an
Enabler of Agent UX — MCP adds a safety and interoperability layer, defining
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agent capabilities, constraints, and schemas, reducing risks of hallucinated or
unauthorized actions.

Ethical, Inclusive, and Responsible AI-Driven UX

Al-driven personalization must balance adaptive experiences with user
autonomy, requiring strict transparency, privacy safeguards, and user
control. To mitigate bias, systems must be trained on diverse datasets and
validated early with neurodiverse user groups, ensuring technology preserves
human authenticity rather than imposing homogenized aesthetics [19, 25].

Translating these principles into practice [26] necessitates a rigorous frame-
work: establishing clear usage guardrails, validating Al insights through in-
clusive research with real participants, and assessing sustainability impacts.
Furthermore, as interfaces evolve, designers must create flexible systems that
support multimodal interactions and define semantic standards for agent read-
ability, ensuring reliability for both human users and Al agents.

Applied design scenario: AI-Augmented UX workflow with human
and agent users

This applied scenario illustrates how Al-driven UX methods, agent in-
teraction, and ethical considerations can be integrated within a contemporary
design workflow. The scenario focuses on the redesign of a digital service plat-
form supporting both human users and Al agents. For instance, consider a
travel booking system: while the human user interacts with a visual inter-
face for inspiration, the Al agent utilizes a structured API to check availability
and execute bookings efficiently. Al-assisted research tools synthesize quali-
tative data to generate dynamic user personas, while agent personas are de-
fined through goals and constraints. Generative Al supports rapid ideation and
multimodal prototyping, with designers curating outputs to ensure accessibil-
ity, ethical alignment, and system coherence. Evaluation combines automated
usability testing with agent-based simulations to assess interpretability, trans-
parency, and user control. The Model Context Protocol (MCP) is employed
to ensure safe, predictable, and auditable agent—tool interactions. Overall, the
scenario demonstrates how Al augments the UX lifecycle while reinforcing the
designer’s evolving role as an orchestrator of human—Al collaboration and re-
sponsible system design.

Conclusion

The integration of Al into UX represents a fundamental structural shift
toward User Experience 3.0, moving beyond simple automation to the creation
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of intelligent, dual-layer ecosystems. This paper underscores the emergence of
Agent—Computer Interaction (ACI), where designers must architect interfaces
that simultaneously serve human emotion and machine logic through standard-
ized frameworks like the Model Context Protocol. Consequently, the design pro-
fession is evolving from visual craftsmanship to system orchestration, requiring
a rigorous commitment to ethical guardrails and transparency. Ultimately, the
evolution of design depends on harmonizing autonomous capabilities with hu-
man oversight, ensuring that intelligent environments serve to augment, rather
than supplant, human agency.
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