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Designing and developing user-friendly interfaces has long been a cornerstone of HCI research, yet today we are at a turning point
where Uls are no longer designed solely for humans but also for intelligent agents that act on users’ behalf, while Uls are also expanding
beyond 2D screens into extended reality environments with inherently multimodal characteristics, together challenging us to rethink
the role of the UI as a mediator of human-AlI interaction. This workshop will explore how Ul agents bridge human intent and system
behavior by interpreting multimodal inputs and generating adaptive outputs across surfaces from screens to extended reality (XR),
and we will examine not only their technical capabilities but also their broader impact, including how agents reshape daily workflows,
how bidirectional alignment between human and Al activity can be achieved, and how generative models may transform UI creation.
XR provides a compelling testbed for these questions and highlights challenges around accuracy, efficiency, transparency, accessibility,

and user agency, setting the stage for the next generation of intelligent and adaptive Uls.
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1 OVERVIEW

The integration of artificial intelligence (Al) into user interfaces (Uls) is reshaping how people design, interact with,
and experience digital systems. While traditional UI design has emphasized principles from cognitive psychology,
such as mental models, affordances, and minimizing the gulfs of execution and evaluation [76, 81], the emergence
of Al introduces new possibilities and challenges. Today, Uls are not only designed for human users but also for
intelligent agents that act on users’ behalf, while interfaces increasingly extend beyond 2D screens into immersive
XR environments with inherently multimodal characteristics. These developments compel a rethinking of the Ul as a
mediator of human-Al interaction.

Recent advances in Al particularly large-scale multimodal models, enable interfaces that can interpret diverse inputs,

generate adaptive outputs, and learn from user behavior. Datasets such as Rico [7] and WebUI [102] have supported
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deep learning approaches for layout synthesis [26, 34, 35, 43, 46, 47, 62, 72, 85], code generation [71, 101], semantic
modeling [1, 63, 107], and predicting user behavior [14, 36, 38, 39, 87, 90]. These capabilities open opportunities for
more adaptive, generative, and collaborative interfaces while maintaining human oversight [13, 54, 55, 93, 100].

Alongside technical advances, Al is emerging as a partner in design and interaction workflows. Designers leverage Al
for inspiration, generative explorations, and automating repetitive tasks [18, 28, 51, 71], while new research examines
how AI can facilitate collaboration across designers, developers, and end users [66]. However, these possibilities raise
critical questions about preserving human agency, trust, and control [51, 73].

Graphic UI (GUI) agents and adaptive XR interfaces exemplify these trends. In this proposal, we define GUI agents as
autonomous, multimodal Al assistants that perceive interface state, interpret user intent, and act on the user’s behalf
within GUI from 2D interface to XR platforms. Powered by large language and vision-language models, these agents
can perform complex tasks across web, mobile, and OS environments [9, 22, 103, 106, 108, 113]. When extended to XR
settings, these interfaces increasingly leverage context-aware methods to optimize spatial layouts, content placement,
and user engagement [4, 28, 56, 68, 88]. Integrating generative Al further supports mixed-initiative, personalized, and
adaptive interactions, bridging user intent and system behavior across multimodal inputs and outputs [37, 64, 75, 96].

Despite these advances, core challenges remain unresolved. Designing Al-driven Uls requires balancing automation
with human agency, achieving bidirectional alignment between human and AI activity, and enabling trustworthy,
ethical, and inclusive interaction. This workshop therefore focuses on GUI agents as autonomous partners during
use, multimodal interaction techniques for adaptive Uls, and computational interfaces that operate across modalities.
Our goal is to build a cohesive research agenda for how intelligent interfaces can collaborate with users, rather than
replace them, through situated, multimodal, and adaptive behaviors. To realize this goal and maximize long-term impact,
we will produce a set of concrete post-workshop deliverables, including an open-access computational GUI agent
research agenda, community channels for shared resources, and opportunities for collaborative publications on future
human-AI-Ul integration (see Section 8).

We have successfully organized four CHI workshops on different topics about computational Uls [33, 41, 42, 70]. This
year, we extend this trajectory toward the rapidly evolving space of Ul agents, multimodal interaction, and adaptive
interfaces spanning both 2D and 3D settings. Discussions will highlight strategies for integrating Al into design and
interaction while preserving creativity, agency, and trust, as well as enabling richer, context-aware experiences across

devices and environments. The main topics of our workshop include:

e UI Agents as Collaborative Partners in Use: Intelligent agents are increasingly embedded in design envi-
ronments and end-user applications, acting as collaborators rather than mere tools. This topic explores how UI

agents can support creativity, productivity, and decision-making while preserving human oversight.

Multimodal Interfaces for AI-Enhanced Interaction: With advances in speech, gesture, sketch, gaze, and
haptic technologies, multimodal interaction offers new opportunities for Al-driven Uls. This topic investigates how
multiple modalities can be combined to improve communication with intelligent systems, support accessibility,
and create richer, more adaptive experiences.

e Computational Uls in XR Environments: The rise of smart AR glasses and immersive XR technologies
presents unique challenges and opportunities for interface design. This topic explores how computational Uls
can operate in embodied, spatial, and hybrid contexts, from adaptive overlays in augmented reality to intelligent

agents situated in virtual spaces.
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¢ Bidirectional Alignment Between AI and Human Workflows: Alignment in computational Uls is not
one-sided: designers must adapt to Al-driven processes, while Al systems must also adapt to human practices,
goals, and values. This topic examines strategies for achieving bidirectional alignment, ensuring that Al tools

integrate into existing workflows while remaining transparent, trustworthy, and adaptable to human needs.

2 BACKGROUND
2.1 Al-Enhanced Ul Design, Prototyping, and Workflows

The practice of designing and developing user interfaces has long benefited from systematic investigation into human
cognition and interaction. Early HCI research highlighted the importance of users’ mental models, affordances, and
the gulfs of execution and evaluation [76, 81], which in turn guided interface design principles and development
workflows. These insights informed the creation of early experimental design tools [58] and model-based UI development
frameworks [19, 79], while sketching and parallel prototyping techniques were recognized for supporting creativity
and mitigating design fixation [2, 11]. Collectively, these practices have shaped modern UI/UX workflows, establishing
a foundation for exploring how AI can further augment design and development.

Recent advances in Al and data-driven approaches have opened new possibilities for understanding, generating,
and evaluating user interfaces. Large-scale Ul datasets such as Rico [7] and WebUI [102] have enabled deep learning
methods for layout generation [21, 26, 48, 62, 72], code generation [71, 101], semantic modeling [1, 63, 107], and user
behavior prediction [36, 38, 39, 90]. Pre-trained large multimodal models further extend these capabilities, supporting
tasks that range from automated UI evaluation [13, 45, 52, 94, 100] to accessibility analysis [93] and multi-agent
design workflows [18]. Prompting and fine-tuning techniques have demonstrated that general-purpose Al can adapt to
Ul-specific tasks, enabling richer, more adaptive interfaces while maintaining the potential for human oversight.

Alongside technical advances, researchers and practitioners are examining how Al can be effectively integrated
into design and development workflows. UX professionals often envision Al as both a creative collaborator providing
inspiration, design suggestions, and explorations, and as an assistant to reduce repetitive work [51]. Prototype systems
and commercial tools illustrate this dual role, from Al-powered gallery interfaces for design inspiration [28, 53] to
generative Ul mechanisms that automate mundane tasks while jumpstarting creative processes [18, 71]. At the same time,
generative Ul mechanisms benefit from human-centered design; otherwise, implicit requirements might be overlooked
and erroneous assumptions implicitly enacted by the models during generation [54, 109]. Emerging research also
highlights opportunities for Al to facilitate collaboration between designers and developers [55, 66], though challenges
remain around preserving human agency, creative control, and trust, as well as addressing biases and intellectual

property concerns [51, 73].

2.2 GUI Agent

GUI agents are specialized software agents that interact with visual elements of computing environments. They
are capable of executing tasks ranging from simple web navigation [108] to more advanced information-gathering
operations [106], operating either within websites [9, 113], mobile interfaces [44], or across entire operating sys-
tems [103]. Contemporary research emphasizes GUI agents built on large language models (LLMs) or vision-language
models (VLMs), enhanced with frameworks that handle observation processing, action execution, and control flow

management [22].
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The development of GUI agents has progressed rapidly. Initial efforts, including WebGPT [77] and WIPI [99], integrated
LLMs with external information retrieval to accomplish web-related tasks. Later systems, such as WebShop [105] and
MiIND2WEB [8], relied on direct manipulation of HTML content to perform actions online. More advanced approaches,
including SEEACT [112], WEBARENA [114], and Set-of-Mark [104], utilize screenshots to extract higher-level semantic
representations, enabling richer comprehension and interaction with web pages.

Despite increasing interest in GUI Agents [78, 110] and a number of products released in the area [83, 84], it remains
unclear when and how these technologies will be useful for people. Recently, the HCI community has started to explore
ways for humans and GUI agents to work together [23, 32], which is starting to show some advantages for working
together, such as GUI agents being able to sometimes help novice users through complex user interfaces [29, 32] and
especially shows promise for people who are blind where it can be otherwise difficult to get an overview of what
options are available in a GUI [86]. Another challenge is in “safety” [30, 92, 98, 111], where the high-level HCI challenge
can be summarized as how can GUI agents make users more efficient while not requiring users to watch and confirm

each step that they make.

2.3 Adaptive User Interfaces in Mixed Reality

Prior work on adaptive user interfaces for XR has largely concentrated on how virtual elements are displayed, particularly
regarding their positioning and presentation within diverse environments. There exists a broad spectrum of strategies
for anchoring XR content [88], ranging from tracking-based methods [56] to marker-based techniques [31, 49, 50, 89, 91],
which rely on fiducial markers or specific objects to fix virtual elements in place. Approaches grounded in geometry or
semantics adopt more context-sensitive strategies by interpreting features of the surrounding scene. Geometry-driven
techniques align virtual content with structural elements such as edges, planes, and meshes [12, 15, 16, 20, 25, 27, 82],
whereas semantic-based strategies exploit relationships between physical entities and virtual components [3, 10, 24, 59,
65, 95] or leverage the user’s current context [17], including ongoing physical activity (e.g., walking [57]) and cognitive
load [67]. Another research trajectory examines how users interact with XR interfaces featuring different layout designs.
For instance, Lu et al. [68, 69] and Davari et al. [5] studied the Glanceable AR paradigm, in which supplementary
information is positioned at the periphery of a user’s vision, remaining minimally intrusive while still accessible via
quick glances. Collectively, these studies focus on determining optimal placements for predefined virtual elements
within real-world contexts and arranging them adaptively. However, despite extensive work on adaptive presentations,
there remains a gap in understanding which XR content should be offered. Specifically, it is still uncertain what types of
virtual elements users find valuable for everyday XR tasks and how much information they prefer to engage with at a
given time. This knowledge gap is partly attributable to the current immaturity of XR hardware for everyday scenarios.
Nonetheless, this represents a chicken-and-egg problem: understanding potential usability can both guide and motivate
the design of XR devices that better support these use cases.

Integrating generative Al models to achieve more personalized XR interfaces represents another significant research
avenue. Prior studies highlight that tailoring XR experiences to individual users is crucial for ensuring both usability
and meaningful engagement [64]. For example, MineXR [4] illustrates the benefits of modular application design,
allowing users to assemble widget-based layouts that reflect their personal, contextual, and task-specific needs. Findings
suggest that users tend to favor functionality-centric interfaces over application-centric ones, prioritizing direct access
to essential features (e.g., email inboxes or recipe steps) while reducing unnecessary navigation. Similarly, research on

adaptive XR interfaces [68] emphasizes context-aware adaptation, demonstrating that XR systems should dynamically
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respond to varying environments (e.g., office, kitchen, public spaces), activities (e.g., work, leisure, study, sports), and
changing states (e.g., stationary versus mobile scenarios).

Generative Al introduces new possibilities for extending these adaptive paradigms through generative, adaptive,
and mixed-initiative personalization. Unlike conventional rule-based or pre-configured adaptive systems, Al models
can generate novel layouts, styles, and multimodal representations that more closely align with individual preferences.
By leveraging multimodal inputs such as gaze [36, 37, 39, 75, 96, 97], gestures [74], environmental context [60], or
historical interaction data [6, 61], Al-driven systems can proactively surface contextually relevant features (e.g., recipe
and timer widgets while cooking or communication and scheduling tools during collaborative tasks) and adjust them in
real time. This approach opens the door to XR interfaces that are not only functionally efficient but also aesthetically
and emotionally aligned with user identity, preferences, and mood.

At the same time, incorporating Al models for personalized XR interfaces introduces new challenges for the HCI
community. Mixed-initiative control becomes critical: while users may benefit from proactive system adaptations,
excessive automation risks diminishing autonomy and transparency. Additionally, adaptive personalization may
unintentionally propagate biases in training data, overfit to transient user behaviors, or pressure users into persuasive
interactions. Consequently, evaluation frameworks must expand beyond traditional efficiency metrics to also consider

long-term engagement, trust, and users’ perceived sense of agency.

3 THE GOAL OF THE WORKSHOP

The primary objective of this workshop is to inspire the community to explore research opportunities in Al techniques
and tools and their impact on design workflows and practices. Our aim is to have impact in academic, practical, and
social contexts in designing and implementing high-quality, user friendly interfaces and experiences. We encourage
individuals from various backgrounds, including the CHI community, adjacent academic fields, and industry practitioners
to participate and think about future opportunities and challenges.

Through the discussions held during the workshop, our intention is to reflect on different ways AI will influence user
interactions with interfaces and their implications on design and development requirements, tools, and practices. We
draw attention to research on user behaviors, UI/UX design practices, and the latest Al capabilities to spark conversations
between attendees and inspire participatory design of the preferred future state. We intend for this workshop to act as

a platform that advances both new research directions and direct product impact.

4 ORGANIZERS

The organizing team has successfully organized four workshops at CHI on different topics of computational user
interfaces [40-42, 70]. The organizing team brings a wealth of successful experience in hosting CHI workshops on
related topics. Before shifting to this proposal’s specific focus on human-AI-UI interactions, members of the team
successfully organized workshops on computational methods for understanding, generating, and evaluating user
interfaces. Leveraging this expertise, the organizers are committed to delivering a high-quality and inspiring workshop
experience, ensuring smooth planning and execution.

The organizing team includes both academic and industry researchers, ensuring a balanced perspective that bridges
cutting-edge research and practical applications in Al-supported design tooling. This blend of expertise allows the
team to create a workshop environment that is relevant and engaging for participants from diverse backgrounds. Their
collective experience will facilitate insightful discussions and foster collaborations that drive forward the research and

5
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practical application of Al-enhanced UI applications.

Kewen Peng is a Ph.D. student in the School of Computing at the University of Utah. Her research focuses on
enhancing user experience in XR through human-AI-UI collaboration. She is particularly interested in how adaptive,
agent-driven interfaces can support everyday tasks and enrich interaction in immersive environments. Before joining
Utah, Kewen received a Bachelor’s degree in Mathematics and Industrial Design from Shanghai Jiao Tong University,
and conducted research at Tsinghua University and Aalto University.

Jeffery Nichols is a Research Scientist in the AI/ML group at Apple working on intelligent user interfaces. Previously
he was a Staff Research Scientist at Google, working on the open-source Fuchsia operating system. His most important
academic contribution recently was the creation of the RICO dataset [7]. He also worked on the PUC project [80],
whose primary focus was creating a specification language that can define any device and an automatic user interface
generator that can create control panels from this specification language.

Christof Lutteroth is a Reader in the Department of Computer Science at the University of Bath. His main
research interests are in HCI, with a focus on immersive technology, interaction methods, and user interface design. In
particular, he has a long-standing interest in methods for user interface layout. He is the director of the REal and Virtual
Environments Augmentation Labs (REVEAL), the research center for immersive technology at the University of Bath.

Tiffany Knearem is an Affiliated Assistant Professor at the Mohamed bin Zayed University of Artificial Intelligence
(MBZUAI) and the head of TK Research, a UX and HCI research consultancy. She holds a Ph.D. in information sciences
and technology from Pennsylvania State University, advised by Prof. John M. Carroll. Her recent research interests
span human-AI alignment, Al-supported design workflows, and community informatics.

Felix Kretzer is a Postdoctoral Researcher at the Karlsruhe Institute of Technology (KIT). His research focuses on
leveraging generative Al to semi-automate GUI development from an end-to-end perspective. Current work spans
requirements-grounded GUI generation, requirements-to-prototype mapping, and multi-agent testing of GUIs against
natural-language specifications.

Jeffrey Bigham is the Philip Guo Endowed Professor at the Human-Computer Interaction Institute, Carnegie Mellon
University, and also a Principal Researcher at Apple. His research spans accessibility, human-centered A, AR/VR/XR,
social computing, and interaction tools.

Alexander Maedche is Full Professor and Chair at the Karlsruhe Institute of Technology (KIT), Germany. He heads
the human-centered systems lab (h-lab) that is focusing on designing human-centered systems for better work and life.
He has been working on the semi-automatic design and development of intelligent systems for over 25 years, and has,
among other things, shaped the concept of ontology learning. His current research areas including AI companions,
agentic enterprise systems, biosignal-adaptive systems, and human-computer co-creation.

Yue Jiang is an Assistant Professor at the University of Utah. Her research focuses on computational user interface
understanding, with specific interests in generating adaptive Uls for different users and contexts, Al-assisted design,

and modeling human behavior.

5 PRE-WORKSHOP PLANS

Before the workshop, we will distribute a call for participation across a variety of HCI-related emailing lists and social
media, like Twitter and LinkedIn. The call will invite researchers and practitioners to contribute by submitting position
papers. We will also advertise the workshop at upcoming HCI conferences, among research groups, and through our

professional networks. All participants are expected to submit a position paper. The submissions will be reviewed by the
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Time Session
13:30 - 13:45 Welcome and Icebreaker
13:45 — 14:25 Mini-Keynotes (4 X 7 min talks + Q&A each)
14:25 — 14:45 Impulse talks (3—4 X 5 min + Q&A each)
14:45 - 15:00 | Moderated transition (introduction to brainstorming activity and card draw)
15:00 - 15:30 | Coffee Break |
15:30 — 16:00 Group brainstorming (Daily Task X Modality x Agent Role)
16:00 — 16:50 Group sharing (5 groups X 7 min presentation + 3 min Q&A)
16:50 - 17:00 Wrap-up and closing remarks

Table 1. Agenda for the workshop following the CHI 2026 format (two 90-minute blocks).

workshop organizers and committee members. The selection of participants will be based on the relevancy, innovation,
and quality presented in their submissions according to workshop topics and criteria. To help candidates get familiar with
the workshop’s scope and goals, we have created a website https://sites.google.com/view/computational-uichi25/home,

to provide information about the workshop.

6 ACCESSIBILITY

Authors whose position papers are accepted will be strongly encouraged to make their papers accessible. While they
are preparing for the camera-ready version, our organizing team will help them with suggestions on how to make the
documents accessible, like adding alt-texts for pictures and tables, and setting the order. To make sure the workshop is

accessible to people with disabilities, we will consider adding subtitles, depending on what the participants need.

7 WORKSHOP STRUCTURE

The workshop, scheduled as a two session afternoon workshop (2 X 90 mins), will accommodate roughly 30 participants
(including the organizers). The workshop will include keynotes, presentations of paper and demo submissions to the

workshop, and focused group discussions on a variety of related topics.

7.1 In-Person Format

The workshop is anticipated to be in-person. Standard equipment available at the conference center will suffice for
technical requirements. The workshop website https://sites.google.com/view/computational-uichi26/home, will serve

as a hub for information, hosting calls for papers, program details, organizers and speakers list, and accepted papers.

7.2 Workshop Schedule

Throughout the workshop, the attendees will engage with domain experts, and the organizers will guide discussions

across various domains. The tentative agenda is show in Table 1.

7.2.1  Mini-Keynotes. Instead of long keynote sessions, we will feature a series of short framing talks (around 7 minutes
each plus Q&A) by organizers and invited speakers. Each talk will introduce one of the workshop’s core themes—such
as UI agents as collaborators, multimodal interaction, computational Uls in XR, and bidirectional alignment. This format
provides participants with diverse perspectives in a concise and engaging way for interactive activities.

7
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7.2.2  Impulse Talks from Participants. Accepted position papers will be presented as short impulse talks (around 5
minutes plus Q&A). These talks will highlight ongoing work and serve as seed ideas for the brainstorming activity. By
sharing diverse perspectives from both academia and industry, the talks ensure that group activities are grounded in

real-world research and practice.

7.2.3  Brainstorming Activity. Building on the themes introduced in the mini-keynotes, participants will take part in a
card-based ideation game designed to explore future human—-AI-Ul interactions across modalities. Participants will
be assigned to diverse groups based on research interests. After brief introductions and icebreaking, each group will
draw cards from three pools: daily tasks, interaction modalities (e.g., 2D interfaces, speech, gesture, gaze, haptics, XR
overlays), and agent roles (e.g., background automation, co-pilot, embodied avatar). Groups will then brainstorm and
sketch interaction flows, addressing: (1) how human-AI-UI collaboration unfolds, (2) what challenges emerge (e.g.,
privacy, safety, trust, accessibility), and (3) what opportunities multimodality may enable.

Unlike traditional theme-based brainstorming, this activity introduces a layer of randomness and play, which helps

break habitual thinking and inspire unexpected design directions.

7.2.4  Group Sharing and Wrap-Up. Each group will present their ideas (about 7 minutes plus Q&A), followed by a
synthesis discussion led by the organizers to connect outcomes back to the workshop’s themes. This ensures participants
not only exchange perspectives but also leave with a shared sense of challenges and opportunities for future research.

The playful format is designed to break habitual thinking and inspire unexpected design directions.

8 POST-WORKSHOP PLAN

After the CHI workshop, we plan to produce a report on the workshop outcome. All accepted workshop papers,
presentation materials, and the synthesized Computational GUI Agent Research Agenda will be made openly available
on the workshop website before and after the event, enabling the broader community to stay informed.

We also aim to pursue a post-workshop publication such as an edited volume or special journal collection (e.g.,
ToCHI), for which participants will be invited to submit extended versions of their contributions.

A central goal of this workshop is sustained community building among researchers and practitioners working on
UI agents, multimodal interaction, and human-AI-UI integration. Following the workshop, we will establish channels
for ongoing collaboration, such as a periodical email newsletter, a public GitHub repository, and a Slack or Discord
community for sharing resources, discussing emerging topics, and coordinating future initiatives. These activities will

be further refined together with participants during the workshop’s concluding session.

9 CALL FOR PARTICIPATION

“Human-AI-UI Interactions Across Modalities” is a workshop at CHI 2026. In this two sessions afternoon workshop (2 x
90 mins), our aim is to facilitate collaboration among researchers from various sub-disciplines of HCI, bridging the gaps
between HCI and adjacent fields such as ML, CV, NLP, and Software Engineering, fostering dialogue across communities
and perspectives. Participation requires submitting a 4-6 page position paper in the CHI Extended Abstract format
(excluding references). Submissions will be peer-reviewed by the organizers and program committee, and selected based
on quality and relevance. Accepted authors will give a short impulse talk (around 5 minutes) to seed discussions and
activities. At least one author of each accepted paper must register for and attend both the workshop and at least one

day of the conference.
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Submissions can cover but are not limited to the following topics: (1) UI Agents as Collaborative Partners

in Design and Use; (2) Multimodal Interfaces for AI-Enhanced Interaction; (3) Computational Uls in XR

Environments; (4) Bidirectional Alignment Between AI and Human Workflows. Accepted papers will be

made accessible on the workshop website (with author consent) prior to the event. Submissions should be sent via

user.interface.workshop@gmail.com.

9.1

Estimated Key Dates

o Call for participation released: December 15, 2025

e Position paper submission deadline: February 23, 2026
o Notification of acceptance: March 15, 2026

e Workshop date: April 14th, 2026
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