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ABSTRACT

Online crowdsourcing platforms have made it increasingly
easy to perform evaluations of algorithm outputs with survey
questions like “which image is better, A or B?”, leading to
their proliferation in vision and graphics research papers. Re-
sults of these studies are often used as quantitative evidence
in support of a paper’s contributions. On the one hand we
argue that, when conducted hastily as an afterthought, such
studies lead to an increase of uninformative, and, potentially,
misleading conclusions. On the other hand, in these same
communities, user research is underutilized in driving project
direction and forecasting user needs and reception. We call
for increased attention to both the design and reporting of
user studies in computer vision and graphics papers towards
(1) improved replicability and (2) improved project direction.
Together with this call, we offer an overview of methodolo-
gies from user experience research (UXR), human-computer
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interaction (HCI), and applied perception to increase expo-
sure to the available methodologies and best practices. We
discuss foundational user research methods (e.g., needfind-
ing) that are presently underutilized in computer vision and
graphics research, but can provide valuable project direction.
We provide further pointers to the literature for readers in-
terested in exploring other UXR methodologies. Finally, we
describe broader open issues and recommendations for the
research community.
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1

Introduction

Most research in computer graphics and image synthesis produces
outputs for human consumption. In many cases, these algorithms operate
largely automatically; in other cases, interactive tools allow professionals
or everyday users to author or edit images, video, textures, geometry,
or animation. For example, photo manipulation algorithms allow artists
and casual photographers to modify images for expression and visual
communication; geometry synthesis algorithms allow artists to create
geometry for video games and movies, to facilitate architectural and
industrial design; material models can then be used to texture the
geometries; image restoration algorithms, such as super-resolution and
colorization, aim to produce visually plausible and appealing images.
Likewise, many synthesis algorithms published in computer vision are
also designed for human consumption, including generative Al, image
enhancement, image stylization, neural rendering, and 3D capture of
faces and bodies. When the tools or outputs are meant for user
consumption, at what point in the project should users be
brought in to evaluate them, and how can the results of user
studies further benefit the research?
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4 Introduction

We have recently seen a proliferation of research papers in computer
vision and graphics venues reporting “user studies” in which crowdwork-
ers rate algorithm outputs, executed at the end of the project timeline,
as an afterthought or in response to the review process. On the one
hand, when conducted hastily and without sufficient attention to the
study design choices, replicability of the published study results can
suffer. We encourage authors and paper reviewers alike to evaluate
whether and when a user study is necessary, and to avoid asking for—or
running—perfunctory studies that do not affect the paper’s conclusions
or project directions. On the other hand, the true benefit of user studies
lies in having them shape the evolution and strategy of a project, or
as is the case with foundational research, even the initial project direc-
tion. When conducted at the very end, researchers leave no space or
time for the results of the user studies to lead to meaningful project
improvements or iterations.

These considerations are particularly timely with regards to the
recent explosion of generative Al technologies. The gap from research
iterations to consumer-facing products has shrunk, and users are in-
creasingly being put in front of powerful image and text generation
technologies with enormous ethical, legal, and societal implications. In
these cases, the types of computational benchmarks common to other
facets of vision and graphics research are less relevant, and instead,
the focus turns to user behavior, reactions, and interactions with the
technology. Here the opportunities for user research are to assess user
needs and to forecast user behavior and reception early on and regularly
during the model development lifecycle.

Assuming that researchers want their algorithms to be used in the
real world, developing useful tools often requires talking to real users.
However, getting meaningful feedback is very difficult and may require
specialized expertise. This discipline of understanding the user, their
needs, and feedback is called user research, and was born out of the
intersection of psychology and human-computer interaction, pioneered
by electrical engineer and psychologist Don Norman. Many technology
companies employ user experience researchers, or UXRs (including
coauthors on this work). While we urge researchers to collaborate
with experts—such as UXRs, HCI researchers, or human perception
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scientists—this is not always possible. Further, some models and appli-
cations (e.g., generative AI) may require testing on a larger user base
than would be tractable for qualitative methods. For these reasons, this
monograph offers a guide and introduction to user research
methodologies relevant for graphics and vision researchers. For
further reading, we provide pointers to key resources on user research,
and the terminology for talking about user research that can help nav-
igate those resources. This monograph draws on our own academic
and industrial experience with user research, within computer graphics,
vision and other areas. In providing this background, we hope to expand
vision and graphics researchers’ repertoire of user study methodologies
for gaining different types of insights throughout the project lifecycle.

We categorize user research methods into three buckets: Output
FEvaluation (Section 3.1), used to evaluate the outputs of an algorithm
or compare outputs between algorithms; Interface Evaluation (Section
3.2), used to evaluate how an interactive tool can support or augment
a user’s typical workflow or otherwise facilitate task completion; and
lastly, Foundational Research (Section 3.3), performed before any tool
or algorithm has been built, to help guide design and development to
meet real user needs. This last type of user research is rare in vision
and graphics research, but more common in HCI and corporate product
development. We describe techniques for designing effective evaluations,
getting more information from studies, and avoiding common pitfalls
that may invalidate results or hinder replicability.

In this monograph, our goal is to elevate the role of user studies in
graphics and vision research. We argue that they should be treated with
the same care and rigor expected of other parts of the research, and
in doing so, can directly shape the project direction. We close with a
maxim to keep in mind: bad user research leads to bad outcomes,
and we discuss ways that flawed user studies can mislead or misguide
research and product development. We hope this monograph will help
researchers perform better user studies, leading to useful evaluations
and new insights that can inform and inspire their research.
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