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Figure 1: Conceptual overview of the RELAY probe system. RELAY operationalizes three adaptation dimensions: information
hierarchy (reordering detail-page sections such as reviews and images), information granularity (adjusting the amount of
visible detail within catalog cards), and session-based ordering (repositioning or marking previously viewed or clicked items).

Abstract

Online browsing often requires balancing open-ended exploration
with focused comparison, yet most interfaces remain static regard-
less of user focus. Adaptive interfaces offer a way to better align
interface presentation with browsing needs, but how such adap-
tations should be triggered, designed, and controlled in practice
remains unclear. We investigate adaptive browsing interfaces that
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modify information hierarchy, information granularity, and session-
based ordering in response to inferred browsing intent. Drawing
from a conceptual framework of five adaptation dimensions, we
implement RELAY, a browser-based probe that applies lightweight,
in-situ adaptations automatically while allowing user overrides. In
a two-phase study (n = 10), participants welcomed adaptive changes
when they were transparent, consistent, and easily reversible. Users
approached control as calibration rather than error correction, veri-
fying system behavior before relying on it. These findings illustrate
how intent-responsive, controllable adaptation can support brows-
ing without diminishing user agency. Our work contributes (1) a
conceptual framework for adaptive interface behaviors in online
browsing, (2) an instantiation of the framework through three se-
lected dimensions, and (3) empirical insights into user acceptance,
control, and design implications for adaptive browsing systems.
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1 Introduction

Online browsing is both ubiquitous and cognitively demandingd.
From shopping for clothes on e-commerce platforms to booking
hotels on travel sites, people are constantly faced with large volumes
of information spread across browsing interfaces. Unlike narrow
information retrieval tasks, browsing is not merely about retrieving
a correct answer, but about the process by which users form and
re ne preferences. A shopper may start broadly ( What styles are
trending this season? ) and gradually narrow down to speci cs (a
black jacket under $150, in my size ). Supporting these work ows
is di cult because browsing combines subjective sensemaking,
open-ended exploration, and goal-driven Itering [31, 79].

Prior approaches address parts of this challenge but leave key
aspects of browsing work ows underexplored. Recommender sys-
tems [67, 13] often streamline the browsing process by predict-
ing a small set of items to show. While useful for personalization,
this ignores the iterative and re ective nature of browsing, where
users actively explore and learn what they want. Comparison and
choice-support tools§3 70 provide specialized views such as
side-by-side comparisons or attribute-driven rankings that help
with speci c decision steps. However, these tools do not cover
the full browsing journey and often require users to leave or re-
place their everyday work ows. Recent work on malleable and
customizable interfacep 7§ allows users to recon gure layouts
or lters directly through prompts or modular components, en-
abling user-driven redesign. Yet such customization often relies on
users having a clear sense of what to change, a condition that may
not hold during open-ended browsing, when goals are evolving.
In these moments, adaptive systems o er an opportunity to proac-
tively adjust visual emphasis, hierarchy, or information density to
better align with users' evolving browsing focus.

Browsing often alternates between diversive and speci ¢ modesT,
which di er in the level of information detail, structure, and compar-
ison involved. For example, in a fashion catalog, diversive browsing
might bene t from large images with minimal text, broad category
Iters, and suppression of already-seen items to encourage novelty.
In contrast, speci ¢ browsing might highlight textual cues such
as price, brand, and review count, surface ne-grained lters, and
re-emphasize previously viewed items for comparison. These dif-
ferences motivate adaptive interface behaviors such as changes
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in emphasis, hierarchy, density, navigation, and interaction-based
organizing.

However, fundamental questions remain about the desirability
and e ectiveness of automatic adaptations in practice. Do users
accept interfaces that change automatically, or do such transforma-
tions feel intrusive or disorienting? Which types of adaptations can
help reduce cognitive e ort? What balance of automation and con-
trol do users expect when interfaces adapt dynamically? Where do
users draw the boundary between helpful automatic restructuring
and personal control? Without understanding these experiential
and perceptual dimensions rst, adaptive systems risk solving prob-
lems users do not recognize or introducing unwanted complexity
into familiar work ows. In this work, we focus on three factors that
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Cyprus. ACM, New York, NY, USA, 23 pages. https://doi.org/10.1145/3742413

adaptation, the design dimensions through which interfaces adapt,
and the degree of user control over automated changes.

To investigate these questions, we propose a conceptual frame-
work of ve Ul adaptation dimensions applicable to common brows-
ing interfaces: representation emphasis, information hierarchy, ex-
ploration scope, information granularity, and session-based order-
ing. We develop Relay as a technology probe that implements
three of these dimensions, where an LLM-based pipeline applies
these adaptations in response to inferred browsing intent, while a
lightweight control panel allows users to override decisions and
save preferences.

We deployed the probe in a study with 10 participants completing
everyday browsing tasks across three domains. Our investigation
centered on three research questions:

RQ1 (User Experience and Acceptance): How do users
perceive and accept adaptive changes during browsing?
RQ2 (Perceived Cognitive E ort): How do di erent adap-
tation types in uence browsing e ort and ow?

RQ3 (Future Control and Customization): How do users
envision customizing or extending adaptive browsing inter-
faces in the future?

Our ndings show that users generally welcomed adaptive be-
havior when it was consistent, transparent, and easy to override,
but emphasized the importance of lightweight control and contex-
tual sensitivity. Automatic adaptations reduced perceived workload
yet required clear boundaries for acceptance and understanding.

In summary, this work makes three contributions:

A conceptual framework of ve adaptive interface dimen-
sions describing how everyday browsing layouts can ex to
di erent browsing focuses.

An instantiation of the framework through a technology
probe, RelLay, that demonstrates the feasibility of in-situ
adaptive interface behaviors and enables examination of
how users experience and negotiate automated adaptations.
Empirical insights into how users perceive, accept, and con-
trol adaptive browsing interfaces, revealing design implica-
tions for balancing automation with agency.
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In-Situ Adaptive Interfaces for Online Browsing

2 Related Work

2.1 Online Sensemaking and Browsing Support
Systems

Human-computer interaction (HCI) and information retrieval (IR)
research has explored tools for online sensemaking and exploratory
browsing. Early systems such as Unakited], Crystalline [69,
and Mesh [L§ supported structured decision-making by letting
users capture, organize, and compare options through tabular or
structured views. Others, like Fusé3, emphasized lightweight
collection within the browser, while Sensecapt(g enabled multi-
level sensemaking through conversational interactions. Despite
these advances, existing tools separate foraging from structuring,
disrupting users' natural transitions between these activities during
browsing.

Parallel work has examined how personalization and intelli-

gent assistance can guide exploratory search. Early approaches

focused on user-de ned preference models: SearchLafsifitro-
duced lenses to articulate and reapply exploratory interests, while
FeedLensq9 extended this to knowledge graphs, allowing prefer-
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con gurations. Tools like FrameKit118 provide authoring envi-
ronments for adaptive Uls, enabling developers to create interfaces
that respond to context changes. These approaches democratize
interface customization but assume users recognize when and how
modi cations would bene t their tasks.

The rise of LLMs has enabled more ambitious generative inter-
face approaches. Rather than modifying existing interfaces, these
systems generate entirely new Uls from user speci catio2® [

26, 12Q. Some approaches use task-driven data models as inter-
mediate representations, which allows users to iteratively re ne
generated interfaces through both natural language and direct ma-
nipulation [12. Entire browsing environments can also become
malleable, with Al helping users orchestrate and compose web con-
tent [57]. While these generative approaches o er unprecedented
exibility, they require users to actively direct the customization
process through prompts or explicit interactions.

Across all these approaches lies a fundamental assumption: users
must initiate customization, whether through direct manipula-
tion, natural language commands, or iterative re nement. This
works well when users have clear goals and understand their needs.

ence models to be repurposed across heterogeneous entity typesHowever, during exploratory browsing, users' intents shift uidly

More recent work has leveraged large language models (LLMs) to
provide richer sca olding: ChoiceMates8f uses multi-agent con-
versations to support decision-making in unfamiliar domains, Se-
lenite [7Q generates comprehensive overviews to address the cold
start problem, and Marco4Q integrates document-, notebook-,
and table-level views with LLM-powered assistance for knowledge
workers. These systems demonstrate the evolution from explicit
preference modeling to Al-assisted sensemaking, through primarily
creating new interfaces.

Despite these advances, two notable gaps remain. First, prior
systems largely focus on building new exploratory interfaces rather
than adapting the familiar browsing structures that users already
navigate daily. Second, existing work often supports isolated phases
of browsing exploration or evaluation without accounting for

sometimes seeking broad inspiration, other times requiring detailed
comparison without conscious recognition of these transitions.
We address this gap by automatically detecting shifts in browsing
intent and applying appropriate adaptations proactively, reducing
the need for users to both recognize adaptation opportunities and
specify desired changes.

2.3 LLMs for Interface Interpretation and

Contextual Inference
Large language models (LLMs) have been recently used to interpret
user interfaces and contextualize interaction in support of intelli-

gent systems. One line of work focuses on systems that use LLMs
to analyze graphical user interfaces (GUIs), combining structured

how users transition between these modes. As a result, support is fePresentations such as DOM trees or screenshots with language-
fragmented, and users must bridge the gap themselves when switch- Pased reasoning to identify interface elements, infer their func-
ing between broad exploration and detailed inspection. Addressing tional roles, and operate across web, desktop, and mobile environ-

this limitation requires approaches that adapt existing browsing
interfaces in-situ, dynamically adjusting to users' shifting intents
rather than replacing their familiar work ows.

2.2 Interface Adaptation and Customization

Recent work on interface adaptation has explored various approaches

to help users modify interfaces for their needs, from surface-level
styling to structural customization and Al-generated interfaces.
One line of research focused on enabling end-users to customize

visual appearance and layout. Systems have explored natural langua

based styling of websites$[l], allowing users to express aesthetic

preferences. More sophisticated approaches enable structural cus-

tomization, allowing users to modify how information is orga-
nized, what content is displayed, and how di erent views are com-
posed [F§. For instance, in overview-detail interfaces common to
browsing tasks, users might customize which attributes appear in
overviews versus details, or transform between di erent layout

ments [L03 125. A growing set of frameworks and benchmarks
have demonstrated that these approaches can generalize across
di erent applications and interaction contexts [21, 56, 121].

Other work has explored how LLMs can contextualize observable
interaction signals and interface state to provide adaptive support.
Some systems construct explicit user models from computer-use
traces to inform downstream assistanc@7], while others analyze
visible interface context to generate just-in-time support that aug-
ment ongoing interaction §4. Together, these approaches demon-
strate that LLMs can leverage observable interface state and inter-
action data to produce context-aware support without requiring

g%xplicit user speci cation.

We build on these uses of LLMs for interface interpretation
and contextual inference by applying them to adaptive interface
behaviors within existing browsing environments.

3 Design Goals and Framework

In this section, we introduce the design goals and framework that we
built our adaptive browsing interface on. We chose browsing intent
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inferred through interaction patterns as a trigger for adaptations,
enabling dynamic but interpretable transformations of familiar web
interfaces.

3.1 Design Goals

Online browsing presents a persistent challenge: users oscillate be-
tween diversive and speci ¢ modes, yet interfaces remain statia].

We explore lightweight, in-situ interface adaptations that respond
to the user's browsing context using inferred intent as a trigger
while preserving familiar interaction patterns. Based on gaps in
prior work and common challenges in browsing, we identify three
design goals for adaptive interface behaviors:

DG1: In-situ adaptation. Adaptations should operate di-
rectly within existing browsing pages rather than redirecting
users to separate dashboards or views. Browsing is inherently
contextual users interpret and compare items within the
visual and structural environment of the site itsel®g, 124.
Keeping adaptations in-situ preserves work ow continuity
and minimizes cognitive switching costs, allowing users to
stay focused on the browsing task [33, 91].

DG2: Mode-responsive adaptation. Adaptations should

re ectthe natural shifts between diversive and speci ¢ brows-
ing modes. These modes highlight distinct informational
needs: diversive browsing emphasizes variety and visual
inspiration [25 104, while speci c browsing emphasizes an-
alytic comparison and detailq(. Adaptations should there-
fore respond exibly to these transitions using inferred in-
tent as a trigger rather than enforcing a single static model
of optimal usability [28, 106].

DG3: Lightweight and generalizable transformations.
Adaptations should manifest as direct, visible transformations
such as emphasis, ordering, or density adjustments rather
than opaque algorithmic changed.18 124. Their logic
should remain legible and reversible, enabling users to per-
ceive and adjust them easily. At the same time, these trans-
formations should be de ned at a conceptual level that gen-
eralizes across browsing domains, ensuring reusability and
cross-site applicability [34, 84].

3.2 Operationalizing Browsing Modes for

Adaptation

Browsing is an iterative process of sensemaking in which users
continuously form, re ne, and compare preferences across many
alternatives. Prior research on exploratory search and consumer
decision-making shows that users rarely follow a linear path; in-
stead, they oscillate between broad exploration and focused speci -
cation depending on evolving goals and task constraimg p5 112

114. We build on this literature to conceptualize two recurring
browsing modes diversive browsing and speci ¢ browsing that
serve as anchors for triggering adaptive interface behaviors.

3.2.1 Diversive Browsing. Diversive browsing is an open-ended
novelty-driven activity where users explore broadly to surface pos-
sibilities rather than make nal choices44 74, 95 113114 129.
Users typically arrive without rigid criteria, relying on broad cat-
egories and visual cues for inspiratio?, 96, and exhibit fast,
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lightweight interactions such as rapid scrolling and brief dwell

times [92 95 116 129. Adaptations should therefore emphasize

large imagery, minimal text, and suppression of previously viewed
items to sustain momentum and novelty.

3.2.2 Specific Browsing. Speci ¢ browsing arises when users form
clearer goals and shift toward evaluation and comparis@d, P5

112 114. Interaction becomes slower and more deliberate, with
longer dwell times and revisits to previously seen items for veri -
cation [23, 66]. Adaptations should foreground detailed attributes,
reviews, and comparison sections to support precision, reassurance,
and con dence-building.

3.3 Adaptation Framework
We de ne a Ul adaptation as a lightweight change that:

Does not introduce new interactive components

Does not create entirely new views

Operates on existing interface elements by reordering, em-
phasizing, suppressing, or adjusting the salience

This de nition situates our work among interface-level adapta-
tion approaches: rather than introducing new interface components
or generating new content, we adapt the presentation and orga-
nization of information already available to the user. This scope
ensures that adaptations remain in-situ (DG1), respond to browsing
mode (DG2), and apply generalizable transformations (DG3).

We organize adaptive behaviors into two complementary cate-
gories. Structural adaptations reshape how information is pre-
sented at a given moment by modifying layout, hierarchy, emphasis,
or information density. Interaction-Contextual adaptations re-
ects signals from users' prior interactions through visible interface
changes, such as resurfacing previously viewed items or suppress-
ing already-seen content. Together, these categories capture both
synchronic (within-page) and diachronic (across-session) aspects
of mode-responsive browsing.

Our framework targets two common page types in online brows-
ing: catalog pages, which display collections of items search re-
sults, product grids, or listing feeds where users scan, Iter, and
compare alternatives; and detail pages, which present a single item
in depth, typically including images, speci cations, reviews, and
related recommendations. While our adaptation dimensions may
apply to other browsing structures, we use these two page types
as a lens for examining how interfaces can ex to support shifting
browsing focus.

We conceptualize adaptive browsing interfaces through a set of
design dimensions that span di erent levers of information archi-
tecture and interaction-level adaptation. These dimensions describe
how information can be structured, ordered, emphasized, and con-
textualized during browsing, articulating complementary ways in
which interfaces can adapt to users' evolving browsing focus.

3.3.1 Structural Adaptations. Structural adaptations concern how
jinformation is arranged and emphasized within a single catalog
or detail page at a given browsing moment. We identify four sub-
dimensions that capture distinct ways the interface can be adjusted:
representation emphasis, information hierarchy, exploration scope,
and information granularity.
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Figure 2: Conceptual Overview of Design Framework for Adaptation

Representation Emphasis. Browsing interfaces present informa-to speci cations, detailed descriptions, and reviewkd[24, 88 89.

tion through multiple modalities visual (images, thumbnails, icons),
textual (descriptions, speci cations), and numerical (ratings, prices,
review counts) 3 117 13Q. The relative spatial weight of these
modalities determines which information receives visual promi-
nence, shaping initial attention and information processing 9,
11, 15, 100, 132].

The e ectiveness of each modality depends on browsing mode,
which motivates representation-emphasis adaptations. In diversive
browsing, users rely on rapid visual scanning to form broad impres-

Adjusting section hierarchy to highlight mode-relevant information
can therefore reduce unnecessary scrolling and align presentation
with users' current focus [89, 98, 109, 128].

Recent adaptive-interface systems have explored such dynamic
reordering, surfacing or collapsing sections to match user atten-
tion [24, 57, 78 89 9§. These approaches build on focus context
representation 41, 74 and information-foraging theory, which
shows that users allocate attention to regions with the highest ex-
pected informational valued8 114. Treating section hierarchy

sions across alternatives; accordingly, on catalog pages diversive as an adaptable design dimension thus enables interfaces to align

favors prominent, larger images and condensed text, and on detail
pages it prioritizes contextual or lifestyle imageryt], 49 73 74
119. In speci ¢ browsing, users slow down to compare concrete
attributes; accordingly, on catalog pages speci c emphasizes inline
speci cations and ratings, and on detail pages it foregrounds prod-
uct details or technical viewsd, 10Q 123 133. Studies of interface
perception con rm that shifts in visual prominence strongly in u-
ence perceived relevance and qualif 15 105 117, supporting

the value of calibrating visual textual balance to user focus and
depth of processing (DG2) [29, 83].

Information Hierarchy. Detail pages are composed of multiple
container sections that organize di erent aspects of an item. In
e-commerce, these typically include product images, speci cations,
reviews, and recommendations; in real estate, property photos, oor
plans, neighborhood details, and contact options. Across domains,
such sections form a semantic hierarchy that determines which con-
tent users encounter rst. This ordering strongly a ects attention
and e ciency, as users naturally treat higher-positioned sections
as more important [24, 89, 98, 109, 128].

The relative importance of sections varies with browsing mode.
In diversive, users seek breadth and inspiration, making recommen-
dations or related-item modules more salient because they enable
rapid scanning and serendipitous discovei®; 13 74,75 114. In
speci ¢, users focus on veri cation and comparison, giving priority

structure with evolving browsing depth.

Exploration Scope. Exploration scope concerns how broadly or
narrowly the interface invites users to traverse the item space. In
practice, this manifests through ltering and navigation controls:
e-commerce sites o er lters for categories, prices, brands, sizes,
and colors; restaurant platforms for cuisine, price, distance, and
dietary options; and accommodation sites for location, amenities,
and capacity. These controls range from broad categorical Iters
to ne-grained attribute selectors, shaping how users explore and
constrain the search space [47].

The usefulness of di erent Itering granularities depends on the
browsing mode. In diversive, users bene t from broad, high-level
facets (e.g., jackets, neighborhoods, Italian cuisine ) that sup-
port wide traversal and serendipitous discover; B8 74,107 119.

In speci ¢, users prefer precise tools ne-grained lters (e.g., color,
size, amenities) and sorting options that allow e cient narrowing
based on known criteria [1, 48, 85].

Adaptations along this dimension adjust which controls are fore-
grounded according to browsing mode. In diversive, broad cate-
gorical lters and exploratory navigation options are emphasized,
while detailed Iters remain accessible but secondaAg[83 99. In
speci ¢, precise lters and sorting tools move to primary positions,
enabling e cient, goal-directed narrowing [1, 85].
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This dimension builds on research in faceted search and ex-

ploratory navigation [L3 47,52 74 85 114 123, showing that lter
granularity in uences both discovery and precision. Adjusting Iter
prominence by browsing mode thus supports both breadth- rst
exploration and constraint-based re nement (DG2) within existing
catalog structures (DG1).

Information Granularity. Browsing interfaces di er in how much
detail they reveal at each level of interaction. A product card may
show only essential attributes (title, price) or include richer speci -
cations (brand, materials, dimensions, review count, availability).
Similarly, review sections may present brief summaries or expand
into full testimonials. This degree of visible detail what we term
information granularity shapes the cognitive e ort required to
evaluate each item [37, 88].

The appropriate level of detail depends on browsing mode. In
diversive, users scan quickly across many options, so minimal detail
reduces cognitive load and sustains exploration momentdi 83.

In speci ¢, users engage in close comparison and veri cation, ben-
e ting from full attribute visibility without additional navigation
[46, 58, 87].

Information-granularity adaptations adjust detail density accord-

ing to browsing mode 83. On catalog pages, diversive displays
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while consumer decision-making work highlights shortlists and re-
cently viewed modules as aids for comparisat2[94. Provenance-
aware visualization systems8], 87 likewise demonstrate how
surfacing interaction history can improve sensemaking and reduce
cognitive load.

Session-based ordering adaptations thus adjust how existing
items are displayed rather than what is recommended. They reweigh
previously seen content in the catalog view for example, moving
viewed items lower in diversive, or highlighting them in a sepa-
rate strip during speci c. This distinction ensures that provenance
adaptations remain independent of recommendation quality: they
alter presentation, not content selection.

4 The RelLay Probe

To investigate how users experience automatic adaptive browsing
interfaces (RQ1), whether such adaptations in uence perceived cog-
nitive e ort (RQ2), and what controls and future adaptations users
envision (RQ3), we developed Relay as a technology probe. Fol-
lowing the technology probe approact®[54), our implementation

was designed to elicit re ections on how users interpret and re-
spond to adaptive interface behaviors in realistic browsing contexts.
From our ve-dimensional framework, we selectively implemented

only key attributes (e.g., title, price, main image), whereas speci ¢ a subset of three adaptation dimensions information hierarchy,
expands cards to include comprehensive speci cations and ratings session-based ordering, and information granularity chosen for
[46 87. On detail pages, diversive summarizes sections (e.g., 4.5 their visual salience and conceptual contrast, enabling the probe to

from 847 reviews ), while speci c reveals full review content and
speci cation tables [30, 80].

This dimension builds on research in information scent and cog-
nitive load [27, 37, 71, 11Q, which shows that aligning information
depth with task demands improves e ciency. Adjusting granu-
larity by browsing mode thus helps maintain cognitive balance
lightweight for exploration, rich for decision-making (DG2).

3.3.2 Interaction-Contextual Adaptation. Interaction-Contextual
adaptations extend beyond a single page view to re ect how the
interface incorporates a user's past interactions. They determine
how previously seen or engaged items are represented for instance,
suppressing already-viewed products to promote novelty during
exploratory browsing, or highlighting them to support comparison
during focused evaluation. In this sense, Interaction-Contextual
adaptations are inherently temporal, linking past interactions to
present presentation.

surface diverse user reactions to in-situ changes.

Relay is an LLM-based browser extension that automatically
adapts online browsing interfaces based on detected user intent.
The system (1) infers whether the user is currently in diversive or
speci ¢ browsing mode from interaction traces, (2) analyzes the
structure of catalog or detail pages to identify adaptable compo-
nents, and (3) applies adaptations while respecting saved user pref-
erences. Unlike prior approaches that create separate exploratory
views or replace existing work ows, RelLay operates in-situ within
familiar browsing interfaces.

We present the probe in three parts. First, we describe an en-
visioned user scenario illustrating how RelLay functions across
domains. Second, we detail the probe components: intent detection,
interface adaptation, and user control modules. Finally, we discuss
implementation details and scope decisions inherent to the probe
methodology.

Session-based Ordering. Diversive browsing emphasizes novelty4-1 Envisioned User Scenario

which in a provenance dimension translates to managing whether

Sarah is planning a trip to Cyprus and needs to select three things:

an item has already been encountered. Prior systems have opera-an accommodation, a restaurant for the rst evening, and clothing to

tionalized this by promoting unseen content: recommender diver-
si cation techniques [L6 43 55 65 111 127 137 and exploratory
search interfaces32 49, 50, 113 1195 explicitly prioritize novelty

to sustain engagement. Suppressing or visually downplaying pre-
viously viewed items can similarly help users maintain a broad
exploration path.

Conversely, speci ¢ browsing bene ts from resurfacing previ-
ously encountered items, especially during comparison or decision
re nement. Studies on re- nding and revisitation14, 32 show
that users frequently return to seen pages when narrowing choices,

bring. She installs ReLay and opens her browser to begin browsing.

First, Sarah visits Airbnb to explore accommodations in Cyprus.
With exible preferences and budget, she rapidly switches between
catalog and detail pages, skimming listings without dwelling. Re-
Lay detects this as diversive and adapts accordingly: previously
viewed listings are subtly de-emphasized, product cards simplify
to highlight price and location, and detail pages foreground neigh-
borhood photos before full speci cations. When Sarah moves to
Agoda, RelLay recognizes the shared travel domain and maintains
the same diversive adaptations across sites.
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Next, Sarah shops for a black dress on Amazon. Her slower
scrolling and repeated comparisons indicate speci c intent. ReLay
expands catalog cards to show reviews and material details, pins
recently viewed items for side-by-side comparison, and reorders
detail pages to surface speci cations earlier. Preferring to keep
styling suggestions visible, Sarah overrides this layout through the
control panel, and ReLay remembers her choice for future fashion
browsing.

Across domains, RelLay adapts to Sarah's shifting intent while
providing lightweight controls that let her shape how adaptations
apply to her personal browsing style.

4.2 System Components
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4.2.2 Interface Adaptation Module. We use this module to examine
how users interpret and evaluate di erent adaptations, and whether
these transformations feel helpful or e ort-reducing during brows-
ing.

From our ve-dimension framework, we implement three adap-
tations: information hierarchy, session-based ordering, and infor-
mation granularity. We selected these dimensions because they
represent distinct intervention points that provoke di erent user
responses. Information hierarchy o ers a high-visibility structural
change that users can easily perceive and critique, making it valu-
able for probing acceptance of automatic hierarchy manipulation.
Session-based ordering creates an explicit tension between novelty-
seeking and comparison behaviors, allowing us to investigate how
users value redundancy di erently across modes. Information gran-

The RelLay probe comprises three main components (Figure 3): an ylarity adjusts detail density within interface elements, making it

Intent Detection Module that infers browsing mode from user
behavior, an Interface Adaptation Module that applies trans-
formations to page structure based on detected intent, and a User
Control Module that allows users to override adaptations and
save preferences.
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current browsing mode. ReLay supports two primary browsing in-

well-suited for probing cognitive load e ects.Together, these three
adaptations are visually salient, domain-general, and lightweight
enough to integrate with existing work ows without introducing
major disruptions.

Each adaptation follows a common technical approach: the sys-
tem classi es page type, uses LLMs to identify structural elements,

Intent Detection Module. This component classi es the user's and generates transformation instructions applied by manipulating

existing containers. While ReLay can perform this full pipeline

tents: diversive browsing, where users seek novelty and breadth on supported websites, structural parsing for the sites used in the

across items, and speci ¢ browsing, where users narrow in on a

probe study were pre-con gured to eliminate latency during user

set of candidates for close comparison. To detect these modes, Reinteractions.

Lay combines page structure analysis with multi-modal behavioral
tracking.

When a user visits a page, the system rst determines whether
the site and page type are suitable for adaptation. It analyzes the
page's domain name and a minimized DOM representati®g fo

Information Hierarchy. Information hierarchy addresses the xed
sequencing of information on detail pages. These pages typically
contain multiple container sections such as product speci cations,
reviews, recommendations, and image galleries. In many sites, this

classify both the browsing domain (e.g., e-commerce, accommoda- order is static, forcing all users into the same information path

tion, dining) and page type (catalog, detail, or other).

If a page is identi ed as a catalog or detail page, ReLay begins
tracking behavioral signals. Building on prior models of exploratory
search 9 101, the system infers factors from scroll, click, dwell
patterns and visible elements on the screen are captured with Om-
niParser [72].

Every two minutes, accumulated behavioral signals and visual

regardless of their browsing mode. ReLay adapts the ordering of
these sections to better match intent: in diversive browsing, breadth-
oriented modules such as related items or lifestyle imagery are
surfaced earlier, while in speci ¢ browsing, ne-grained sections
such as speci cations and reviews are prioritized.

Once a page is classi ed as a detail page, the reduced DOM is
analyzed by an LLM to detect and semantically label major sec-

context are passed to an LLM-based classi er. The prompt describes tions (e.g., reviews, speci cations, recommendations ). A sec-

diversive and speci c intent patterns based on established browsing
behavior characteristics31], providing indicators such as lIter
usage intensity, search query speci city, browsing breadth, and
engagement depth. The LLM returns a classi cation (diversive or
speci c) with a con dence score and structured reasoning, which
was used to inform adaptations. Examples of the prompt template
are provided in Appendix A.

To avoid over-fragmentation, intent detection is maintained at
the browsing domain level. When a user browses across multiple
sites within the same domain (e.g., from Airbnb to Agoda), the
system persists the current intent until behavioral evidence sug-
gests a shift. However, when the user moves to a new browsing
domain (e.g., from accommodation to e-commerce), intent detection
restarts, enabling domain-speci ¢ adaptation without cross-domain
interference. Once intent is classi ed, the intent detection module
signals the interface adaptation module to apply corresponding
transformations.

ond LLM call then generates a revised section ordering based on
general intent principles for that mode, and any saved user prefer-
ences. For example, if a user previously speci ed they always want
recommendations surfaced rst in e-commerce browsing, this pref-
erence is incorporated into the prompt. The system then reorders
the identi ed container elements in the DOM in the proposed se-
quence, dynamically foregrounding intent-relevant content while
preserving all existing functionality.

Session-based Ordering. Session-based ordering addresses the

reordering of the items in the catalog page based on the user's intent.
Static catalog orderings force users to re-encounter the same items
regardless of whether they seek novelty or wish to compare known
options. In diversive mode, repeatedly seeing already-viewed items
feels redundant and reduces perceived variety. In speci ¢ mode,
users bene t from easily relocating previously considered items for
comparison.
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