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Abstract
Usability testing in human–computer interaction is effective but time‑consuming. Large language models allow
for natural specifications of simulated user interactions to accelerate early‑stage evaluation. This paper introduces
vizron, a system that automates qualitative usability testing on web applications through persona‑guided LLM
agents acting as artificial users. Building on the Browser‑Use framework, vizron combines visual, structural, and
textual inputs to simulate realistic user navigation and generate think‑aloud feedback. Initial findings reveal a
tension between goal‑oriented automation and persona realism, motivating a revised architecture that separates
technical execution from persona guidance. Additionally, we argue for artificial users based on dynamic mental
models rather than static personas only.
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1. Introduction

Usability testing is an important activity in human-computer interaction research and practice. It
relies on human participants performing tasks while usability experts observe behaviors, collect verbal
feedback (for instance, using think‑aloud commentary from usability test participants), and analyze
interaction traces to identify usability findings [1]. However, these methods are time‑consuming and
costly, particularly in early design phases where rapid iteration is critical. In addition, suitable human
users are not always readily available, and they can only participate once for each application being
tested, since their knowledge of the application changes in the course of task completion and cannot be
explicitly reset.

Recent advances in large language models (LLMs) and multimodal AI have renewed this interest
by enabling systems that can generate user personas, reason about interfaces, simulate user behavior,
and generate qualitative feedback [2]. This paper focuses on a tool that employs LLMs to simulate and
thereby test user interactions within web applications. It utilizes visual inputs and personas to evaluate
how human users might interact with the web application to accomplish tasks specified in a usability
test. To this end, the tool integrates six major functionalities: (1) creating personas, (2) simulating
web interactions, (3) generating think-aloud comments using persona-based LLM agents, (4) inferring
usability findings, (5) viewing a recording or live stream of individual runs, and (6) the ability to chat
with the respective LLM agent after the execution of usability tasks. Particularly, functionalities (1), (2),
and (3) are the focus of this work as they involve creating a realistic simulation of real-world usability
testing.
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Figure 1: An abstract view on the workflow, inputs, and outputs of vizron.

This work is developed within the same line of research as UXAgent [3] and SimUser [4]. Both focus
on launching AI agents that, given a task, navigate an application or mock-up and highlight usability
concerns. UXAgent introduces an LLM-driven agent that simulates users by generating personas,
navigating live websites through a browser connector, and producing, e.g., action logs, memory streams,
and video recordings [3]. UXAgent demonstrates that several preparatory and execution-oriented
aspects of usability testing - such as persona generation, task execution, and data capture - can be
automated. In turn, SimUser combines textual descriptions of a mock-up of an application with
persona-driven user agents that generate expectations, perform interactions, and provide think‑aloud
feedback grounded in usability standards (e.g. SUS, UEQ, NASA-TLX). Empirical results suggest a
substantial overlap between SimUser-generated feedback and human user feedback, indicating that
persona-based simulation can approximate certain aspects of human usability evaluation [4]. However,
UXAgent and SimUser possess technical limitations: Agents primarily perceive (simplified) HTML [3]
or textual descriptions of the GUI [4] rather than visual representations of the currently displayed
application state, have a constrained action space [3, 4], or are not applicable to all kinds of web pages [4].
Furthermore, while SimUser does not study individual user journeys, the authors of UXAgent note that
persona-informed agent executions were deemed unrealistic [3].

2. An Abstract Overview of Persona-Guided User Simulation in vizron

We developed a custom tool [5] to overcome several of these limitations. Its latest prototype has
evolved into the system now called vizron. The tool is designed to carry out usability evaluations by
interacting autonomously with target websites and making decisions based on visual input. When
provided with a usability task and the corresponding URL, vizron navigates the website and employs its
available features to complete the usability task’s objective. To facilitate this process, vizron integrates
Browser-Use1, a robust framework that enables AI agents to autonomously interact with a web browser.
This simplifies the cumbersome agent-browser interaction as we build upon a state-of-the-art library.
Similar to UXAgent, it leverages Document Object Model (DOM) information to help the AI decide on
the next interaction needed to reach a goal. The abstract workflow of vizron is depicted in Figure 1.

The main loop fetches the browser state and uses it, together with the DOM of the website, a
screenshot of the current webpage state, and a system prompt to decide on the next action. vizron
has been adapted to more closely resemble a human action space, e.g., by constraining the set of
possible actions to those visible within the current viewport of the website and also taking an annotated
screenshot of the website into account for deciding on the next action. Furthermore, the system prompt
is extended by a persona. After deciding on a next action, think-aloud comments are generated and
fed into a memory component, which in turn are taken into account for the subsequent generation of

1https://github.com/browser-use/browser-use

https://github.com/browser-use/browser-use


Figure 2: An abstract view on the new aspired version of vizron.

think-aloud comments. These steps are iterated repeatedly until the AI agent perceives that the task is
completed.

An automated usability test of a web application using vizron is conducted with multiple LLM
agents, each based on a different persona, to simulate the behavior of different types of users. Personas
are models of typical or target users of the application [6]. In vizron, they are created by providing
a textual description of the relevant factors. These factors include general data such as a description,
the name, age, occupation, and the experience within the domain of the persona. Moreover, typical
navigation preferences are provided, along with several examples of natural wordings from thinking
aloud protocols. The collection of the relevant persona data is outside the scope of our tool, so it can be
combined with classical user research or tools for automated persona generation, e. g. [7].

3. Lessons Learned & Research Directions

In agreement with the findings of past research, we found that vizron is capable of identifying usability
issues regarding test websites [4, 3, 5]. While adopting Browser-Use increased the robustness for
navigating various web pages, the effect of including personas proved to be ineffective in terms of
chosen navigation paths in various exemplary runs. One reason for this are the conflicting goals of the
Browser-Use system prompt and the persona system prompt extension: While the former is designed
to realize interactions between the LLM and the browser as efficient and goal-oriented as possible, the
latter strives to incorporate the subjective tendencies and capabilities of a human user. In the exemplary
case of a persona representing a senior citizen, the think-aloud comments might reflect that there is a
lot of small text and a highly complex UI, while the framework nevertheless navigates to the next best
option seamlessly.

3.1. Architectural Adaptations

To counteract this, we strive to divide the technical interaction of an LLM agent and the persona-guided
evaluation, as shown in Figure 2. In this new version of vizron, the persona-guided evaluation will be
used to describe the next action to take in a comment. Thereafter, the Browser-Use library decides how
to perform this action. In consequence, the persona can guide the decision and is solely responsible
for finding authentic next actions for completing a task. This modification is considered to resolve the
conflicting goals of the two system prompts while preserving Browser-Use’s robustness.



For mimicking actual users, multiple factors must be considered. We hold that a static prompt
describing a persona does not suffice. When imitating real users in usability tests, the static persona
prompt must be complemented by dynamically enriched components (dynamic mental model). In
this context, we define an artificial user as any attempt of mimicking a real user. In the planned new
version of vizron personas still provide the static data to distinguish different user types. On the other
hand, artificial users are the active entities solving the tasks in the course of a usability test session. In
contrast to the definition of synthetic users [8], we do not require artificial users to be generated using
AI. Furthermore, while a synthetic user is described to be alive in the sense that, e.g., ”you can chat
with it” [8], we suggest a set of components, capturing the notion of aliveness for the use case at hand.
This is our suggested reference model for artificial users for usability testing.

First, a memory component (see, e.g. [9]) preserves and weights new experiences made during the
present run. Furthermore, a human user might utilize pre-knowledge that might alter their scanning
and decision behavior. This includes prior application knowledge, i.e., how the application worked
in the past, or domain knowledge, i.e., general knowledge on the task. Take, for instance, an internal
web application within a company. While the underlying process is not known to an LLM due to its
proprietary nature, employees are well-versed in it. Conducting a usability test on such an application
may require domain knowledge, for example by linking documentation to provide the necessary
information to the LLM. Moreover, such domain knowledge potentially implies expectations towards an
application supporting or implementing the process of work. In consequence, the addition of mental
models [10] to the personas, encompassing aforementioned types of knowledge and experiences, seems
necessary.

Finally, the artificial user’s action space might be further specified (not depicted in Figure 2). In the
case of web applications, a screen magnifier, a screen reader, or other accessibility tooling might be
used if the situation demands it.

3.2. Evaluation Adaptations

The next challenge is how to evaluate the generated output to ensure that it truly represents the
intended set of test participants. While comparing usability-test results from artificial users with those
from actual users is an obvious approach for an evaluation, it does not scale. Moreover, when applied
in practice, this comparison is a circular approach since manual usability tests is what we strive to
postpone. Other research thus rather employs the judgment of usability experts. This, however, too
can be rather expensive.

Another idea for evaluation is the well-established LLM-as-a-judge approach in which an LLM might
evaluate the think-aloud comments of artificial users and argue whether these artificial users properly
represent their personas. In the light of the divergence between think-aloud comments and actual
exhibited behavior, we furthermore argue that, aside from this comparison of think-aloud comments, the
actual behavior should be considered. To this end, Lugoloobi et al. [11] illustrate a promising research
direction. In their research, they analyze different traces generated by LLMs controlling the browser.
These traces then are evaluated to see whether a model can be generated that predicts which LLM is
controlling the browser. In future work, this approach can be adapted to not analyze whether different
LLMs controlling the browser can be identified, but rather if different artificial users representing
different personas, behave meaningfully differently.

4. Conclusion

Forcing an LLM-driven artificial user to consistently adopt an assigned persona while making interaction
decisions and generating thoughts remains challenging [12], yet it is crucial to achieve valuable usability
testing results. One of the core challenges lies in forcing the LLM to base its interaction decisions on
the assigned persona rather than on solving the task perfectly. Conversely, the second part, which
involves simulating users’ thoughts and behavior based on personas, remains a problematic subject. The
challenge here lies not so much in the capability to generate natural-sounding output but in the ability



to obtain helpful usability testing outputs (interaction paths and thoughts) that represent different
personas. This gives rise to challenges regarding the creation of personas in terms of both techniques
(steering and prompting) and attributes (included factors), as well as how to evaluate the observable
behavior and think-aloud comments of the artificial user to ensure it accurately matches the underlying
persona.

vizron strives to use AI to improve the usability of software for human users. This is an important
distinction from research where the focus rather lies on automating activities typically performed by
humans using AI. To achieve this, we nevertheless draw on the possibilities offered by automating tasks
using LLMs. We argue that the technology can be used to enhance existing methodology and enable
the incorporation of a dynamic mental model of an artificial user in addition to its static persona to
explicitly represent its mental state during a usability test session and base interactions on this mental
model. Such detailed mental models would enable the creation of useful reports to improve software
applications to better meet the needs of the relevant users represented by the personas.

Such automated testing allows for the inclusion of a larger and more diverse set of test participants
than in smaller real-life usability testing scenarios, which presents the challenge of creating a repre-
sentative set of artificial users. This includes deciding which and how many attributes to include in
personas, how to aggregate them, and how to incorporate these attributes into the LLM (e.g. activation
steering vs. prompting and different prompting techniques). Besides these advantages, our approach
comes with the risk of assuming the complete validity of feedback if no validation is performed on
human users. We therefore propose that vizron should be used for usability tests, yet, a validating final
usability test should be conducted with human users.

Moreover, creating a methodology for modeling mental states of persona-based artificial users
carries the risk of misuse. Spear phishing campaigns (see, e.g., [13]) could utilize similar techniques
to orchestrate persuasive attacks. Finally, our approach might also be used to circumvent agent
identification measures (see, e.g., [11]).

Declaration on Generative AI

During the preparation of this work, the author(s) used GPT-5 and Deepl in order to: Grammar and
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