
CHI 2020 Workshop Summary CHI 2020, April 25–30, 2020, Honolulu, HI, USA

Artificial Intelligence for HCI: 
A Modern Approach 

Yang Li Walter S. Lasecki Abstract 
Google Research University of Michigan 
Mountain View, CA, USA Ann Arbor, MI, USA 
yangli@acm.org wlasecki@umich.edu 

Ranjitha Kumar Otmar Hilliges 
University of Illinois ETH Zürich 
Champaign, IL, USA Zürich, Switzerland 
ranjitha@ranjithakumar.net otmar.hilliges@inf.ethz.ch 

Permission to make digital or hard copies of part or all of this work for personal or 
classroom use is granted without fee provided that copies are not made or distributed 
for profit or commercial advantage and that copies bear this notice and the full citation 
on the first page. Copyrights for third-party components of this work must be honored. 
For all other uses, contact the owner/author(s). 
CHI ’20 Extended Abstracts, April 25–30, 2020, Honolulu, HI, USA. 
Copyright is held by the author/owner(s). 
ACM ISBN 978-1-4503-6819-3/20/04. 
http://dx.doi.org/10.1145/3334480.3375147 

Artificial intelligence (AI) and Human Computer Interaction 
(HCI) share common roots and early work on conversa-
tional agents has laid the foundation for both fields. How-
ever, in subsequent decades the initial tight connection 
between the fields has become less pronounced. The re-
cent rise of deep learning has revolutionized AI and has 
led to a raft of practical methods and tools that significantly 
impact areas outside of core-AI. In particular, modern AI 
techniques now power new ways for machines and hu-
mans to interact. Thus it is timely to investigate how mod-
ern AI can propel HCI research in new ways and how HCI 
research can help direct AI developments. This workshop 
offers a forum for researchers to discuss new opportunities 
that lie in bringing modern AI methods into HCI research, 
identifying important problems to investigate, showcasing 
computational and scientific methods that can be applied, 
and sharing datasets and tools that are already available 
or proposing those that should be further developed. The 
topics we are interested in including deep learning meth-
ods for understanding and modeling human behaviors and 
enabling new interaction modalities, hybrid intelligence that 
combine human and machine intelligence to solve difficult 
tasks, and tools and methods for interaction data curation 
and large-scale data-driven design. At the core of these 
topics, we want to start the conversation on how data-driven 
and data-centric approaches of modern AI can impact HCI. 
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Author Keywords 
Artificial intelligence; Human Computer Interaction; crowd-
sourcing; data-driven design and modeling; deep learning; 
algorithms and tools; design guidelines; sensing. 

CCS Concepts 
•Human-centered computing → Human computer inter-
action (HCI); HCI theory, concepts and models; Systems 
and tools for interaction design; •Computing methodolo-
gies → Artificial intelligence; Machine learning; 

Background 
The rise of deep learning [14] and the recent advance of 
data-driven methods [5] have fundamentally transformed 
the field of artificial intelligence. This impact can be felt 
much beyond the field of AI itself, with deep-learning meth-
ods making user facing systems such as speech based 
interfaces, self-driving cars and personal robots not only 
feasible but actually usable. Thus new opportunities for re-
search in HCI and at the intersection with AI emerge if the 
machine no longer is a deterministic data processing au-
tomaton but a complex system that is capable of carrying 
out tasks that where previously squarely in the domain of 
humans. 

AI powered systems clearly pose new questions for HCI. 
However, we increasingly see how HCI researchers lever-
age modern AI approaches in order to tackle classic HCI 
problems, such as modeling human interaction behav-
iors [15], and emerging ones, such as hybrid intelligence [13] 
and data-driven design [20] or to adapt user interfaces to 
user preference and context [7]. 

Interaction Behavior Modeling 
Modeling human behaviors in an interaction task has long 
been pursued in the field of HCI, which is fundamentally 

part of the quest of AI for computationally modeling human 
intelligence. In addition to advancing the scientific under-
standing about human behaviors, these models can aid 
interaction designers in determining how usable an inter-
face is without having to test it with real users, which can be 
expensive and effort consuming. While classic models such 
as Fitts’ law [6] and Hick’s law [10] offer robust estimates 
about human performance on task components such as 
motor control and decision making, they are insufficient to 
capture various factors that might come into play in a realis-
tic tasks. Despite various attempts to expanding traditional 
models [2, 3], methods that are purely based on analytical 
insights are often constrained, particularly for accommodat-
ing factors that are not easy to articulate. 

Recently, researchers have started to use deep learning ap-
proaches for modeling interaction behaviors. Li et al. used 
a hierarchical recurrent neural net to model list selection 
tasks [15]. In addition to offer superior modeling accuracy, 
the work revealed the potential of deep learning methods 
for uncovering analytical insights into memory learning ef-
fect. Researchers have also attempted to combine ana-
lytical with learned model components for more complex 
tasks such as grid searching [17]. Beyond human perfor-
mance modeling, recent work has attempted to address 
other aspects of human behaviors on user interfaces, e.g., 
predicting human perception about UI interactivity [19]. 

While it is promising to use deep learning methods in hu-
man behavior modeling, there are several challenges. First, 
deep learning methods are often data hungry while inter-
action data is scarce compared to classic machine learning 
problems such as computer vision or natural language pro-
cessing. Second, deep models are not easy to analyze. 
While better modeling accuracy is of great benefit, inter-
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pretability of a model is crucial for HCI researchers to gain 
new knowledge and to advance the field. 

Data-Driven Design & Hybrid Intelligence 
Mining data from existing designs can expose designers to 
a greater space of divergent solutions [4, 11]. With the mil-
lions of websites and mobile apps available today, it is likely 
that almost any UX problem a designer encounters has al-
ready been considered and solved by someone. Generative 
models such as Variational Autoencoders trained on a large 
set of design examples can suggest design alternatives 
to assist designers in the design process. Systems based 
on these AI methods often involve staged automation that 
start by using human-powered support or ”Wizard of Oz” 
techniques to scaffold need finding or data collection, and 
eventually transition into semi or fully-automated solutions 
informed by the collected data [20, 12]. 

Rather than using human solely for the purpose of data 
collection to train an AI system, hybrid intelligence incor-
porates human users, often crowd workers, as an essen-
tial and permanent component in an interactive system for 
complex design tasks [13]. A system powered by hybrid in-
telligence needs to synthesize responses from multiple peo-
ple in order to achieve sufficient performance or availability 
for the system as a whole. Hybrid intelligence provides rich 
research opportunities on combining human and machine 
intelligence not only for them to collaborate on a task, but 
also for them to improve each other in a dynamic, interac-
tive fashion. 

While there have been an increasing number of works in 
using data-driven and hybrid intelligence for complex design 
tasks, how such a data and model-driven approach impacts 
the design of an interactive system remains unclear. We 
want to use the workshop to learn from successful and diffi-
cult cases, and share datasets and frameworks. 

Perceiving User Interfaces 
Systems that interact with users always rely on mecha-
nisms for humans to specify their intentions. Traditional 
techniques, including mice, keyboards and touch screens, 
require the user to explicitly provide inputs and commands. 
However, modern deep-learning based approaches are 
now robust enough to inherent ambiguity and noise in real-
world data in order to make it feasible to analyze and rea-
son about natural human behavior, including speech and 
motion but also more subtle activities such as gaze patterns 
or bio-physical responses. Such approaches now allow 
to go beyond simple gesture recognition [18] and pattern 
matching approaches [21], which still require the user to 
memorize a set of specific commands, and to be able to 
analyze complex human activity in a more continuous and 
holistic fashion. For example understanding fine-grained 
hand articulation for use in VR and AR [8], understand-
ing and modelling natural handwritten text [1], or to esti-
mate [16] and even synthesize human gaze data [9]. Such 
methods then form the building blocks for novel types of 
interactive systems in which the human and the machine 
interact in a more immediate fashion, leveraging new ques-
tion for HCI in terms of how to design such UIs. However, 
AI based techniques cannot only be used to sense user in-
put but also to learn high level concepts such as user pref-
erence or, more generally speaking, to analyse the usage 
context to adapt the UI and to present information proac-
tively, given the estimated user intention (e.g., [7]). 

Machine learning and AI techniques hold great promise in 
shifting how we interact with machines from an explicit input 
model to a more implicit interaction paradigm in which the 
machine observes and interprets our actions. To achieve 
such a paradigm shift many challenges need to be over-
come. For example, acquiring data of human activity is 
much more difficult than in other domains such as com-
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puter vision or NLP and hence new ways to collect data and 
to make use of smaller datasets are of central importance 
to HCI-AI research. Furthermore, novel algorithms to cap-
ture and model high-level user state and behavior, including 
cognitive activity and user intent could drastically change 
what the UI emphis. Last but not least many questions arise 
on how such intelligent systems can be made usable, dis-
coverable and how to mitigate issues around privacy, user-
autonomy and user-control. 

Workshop Goals 
With more and more work in the field starting to embrace 
AI-based methods for solving HCI problems, we see a fun-
damental shift of HCI methodologies towards more data 
driven and model centric. With these methods, we also see 
many hard HCI problems that can now be attempted. As a 
result, it is timely to bring together researchers to discuss 
new opportunities that these approaches enable and mean-
while new challenges that we face. 

Problem Taxonomies. First and foremost, we aim to develop 
a taxonomy of HCI problems where these AI-based meth-
ods can have a significant impact. It can be a refinement 
and an extension of the set of topics we have presented 
above or new problems that are under-explored. 

Data & Method Challenges. The workshop will provide a 
forum for researchers to share the challenges they face in 
their research. For example, it is important to discuss how 
to scale interaction datasets such that deep learning meth-
ods are more feasible. The workshop will also provide a 
learning opportunity for researchers to share their experi-
ences with using these modern AI methods. 

HCI versus AI Contributions. A critical issue that has con-
stantly raised in the community is how an AI-based work is 
related to the HCI field and making meaningful contribution 

to HCI, rather than being considered AI contributions. We 
want to gather thoughts on criteria for judging the value of 
these works. 

Interpretability. Having analytical understanding about ma-
chine intelligence is an important topic both in the AI and 
the HCI field. We want to discover good examples about 
explainable AI in HCI problems, and gather thoughts on 
aspects that researchers would seek analytical under-
standings as well as how these findings can contribute new 
knowledge to our field. 

Sharing Tools & Datasets. Lastly, through the workshop, 
we want to allow researchers to share methods, tools and 
datasets that have been useful in their work, which will ben-
efit other researchers in the field. 

Organizers 
The organizers of the workshop are well-known researchers 
in the field of Human-Computer Interaction, who have also 
worked and published in related fields such as artificial in-
telligence, machine learning, human computation, sensing, 
and data mining. These organizers have also served as 
members of the senior program committees or reviewers for 
premier conferences and journals in HCI, AI, and other re-
lated fields. Thus, the organizers are well qualified to bridge 
these multiple fields, and bring their expertise into advanc-
ing this topic. 

Yang Li, Ph.D., is a Staff Research Scientist at Google Re-
search, and an affiliate Associate Professor in Computer 
Science & Engineering at the University of Washington. He 
earned a Ph.D. degree in Computer Science from the Chi-
nese Academy of Sciences, and conducted postdoctoral 
research in EECS at the University of California at Berke-
ley. His current research focuses on using deep learning 
methods to model human intelligence in interaction tasks. 
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Yang led the development of next app prediction at Google 
that is in use by tens of millions of users, which pioneered 
on-device interactive ML on Android. Yang has extensively 
published in top venues across both the HCI and ML fields, 
including CHI, UIST, ICML, NeuraIPS, ICLR, CVPR and 
KDD, and has constantly served on the program commit-
tees of top-tier HCI venues including SCs and ACs at CHI 
and reviewers at ICML and NeuraIPS. 

Walter S. Lasecki, Ph.D., is an Assistant Professor of Com-
puter Science and Engineering at the University of Michi-
gan, Ann Arbor, where he is founding director of the Center 
for Hybrid Intelligence Systems (HyIntS Center), and leads 
the Crowds+Machines (CROMA) Lab. Walter’s lab creates 
interactive intelligent systems that are robust enough to be 
used and trained in real-world settings by combining both 
human and machine intelligence to exceed the capabilities 
of either. These systems let people be more productive, 
and improve access to the world for people with disabilities. 

Ranjitha Kumar, Ph.D., is an Assistant Professor in the De-
partment of Computer Science and (by courtesy) the De-
partment of Electrical and Computer Engineering at the 
University of Illinois at Urbana-Champaign. She runs the 
Data Driven Design Group, where she and her students 
leverage data mining and machine learning to address 
the central challenge of creating good user experiences: 
tying design decisions to desired outcomes. Ranjitha re-
ceived her PhD from the Department of Computer Science 
at Stanford University. She was formerly the Chief Scien-
tist at Apropose, Inc., a data-driven design company she 
co-founded. 

Otmar Hilliges, Ph.D., is an Associate Professor of Com-
puter Science at ETH Zürich. He currently is the head of 
the Institute for Intelligent Interactive Systems and leads the 
AIT group. His research interests are in machine perception 

of human activity, including pose estimation, activity recog-
nition and other forms of input sensing. Furthermore, he 
is interested in algorithms that can extract high-level con-
cepts such as style and semantic meaning from observa-
tions of human activities and algorithms that continuously 
update individualized user models (based on such data). 
Prior to joining ETH he was a Researcher at Microsoft Re-
search Cambridge, in the I3D group. He earned a PhD in 
Computer Science from LMU München, Germany. Otmar 
broadly publishes in top-tier HCI and ML venues including 
CHI, UIST, ICLR and CVPR. 

Website 
Workshop website: https://sites.google.com/view/ai4hci 

Pre-Workshop Plans 
The organizers plan to broadly advertise the workshop 
in a variety of communities including both HCI and AI re-
searchers and practitioners. The organizers will do so by 
announcing in email via distribution lists and physically in 
various talk opportunities they have around the world. The 
organizers will also publicize the workshop over social me-
dia, such as Twitter and Facebook to gain an even wider en-
gagement with the communities. Meanwhile, we will specif-
ically invite top researchers and practitioners to attend the 
workshop, and encourage them to circulate the workshop 
announcement within their institutions. We will make our 
workshop website available upon the workshop acceptance, 
which will feature a Call for Participation, information about 
organizers, paper submission instructions and a workshop 
agenda once position papers are selected. 

Workshop Structure 
We propose to hold the one-day workshop as part of CHI 
2020 pre-conference program. The number of the atten-
dees will be between 20 and 25 participants (including the 
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organizers). We will open the workshop by announcing the 
agenda, which is followed by a keynote given by an invited 
leading researcher who is working at the intersection of HCI 
and AI. We will then ask all the participants to give a short 
talk about their position paper with a brief Q&A. Participants 
will have the opportunity to propose topics to discuss for 
the second half of the workshop. We will organize a lunch 
event for participants to socialize. In the second half of the 
workshop, we will have group discussions around the topics 
proposed in this proposal as well as those compiled from 
participant votes. We will ask participants to attend a group 
of interest with each moderated by either a workshop or-
ganizer or a participant volunteer. We will then ask each 
group moderator to report back their discussion outcomes 
to all the participants in a debriefing session. We will close 
the workshop by summarizing what we have learned and 
soliciting thoughts for future activities. 

Post-Workshop Plans 
We will compile and report the results of the workshop on 
the workshop’s website, which might result in a survey 
article in HCI or AI magazines. We will seek opportuni-
ties to collaborate with participants to work on the survey, 
based on their position papers and further contribution to 
the venue. We will plan future workshops to support fur-
ther conversations about these topics, fostering cross-field 
collaboration between HCI and AI, and disseminating best 
practice, resources and knowledge of these topics to both 
fields. 

Call For Participation 
Modern approaches of Artificial Intelligence, which are 
data-driven and computational model centric, have a broad 
impact on how each field tackles its own challenges. There 
are increasing interests in the HCI field of using these mod-
ern AI methods to address both classic and emerging HCI 

problems. While these methods offer great capacities to 
solve complex problems, using these methods in HCI works 
also pose challenges. 

The goal of this workshop is to start the conversation on 
several fronts regarding how to effectively use these meth-
ods in our field in conjunction with traditional HCI approaches. 
In particular, the workshop will discuss: 

• HCI topics that have been investigated by using mod-
ern AI methods and problems that are still under ex-
plored; 

• Challenges in working at the intersection between AI 
and HCI, including the tension between the limited 
scale of HCI dataset and that demanded by these AI 
methods such as deep learning. 

• Issues about how AI model-based work can make 
useful contribution to the HCI field, reconciling as-
pects of a contribution valued by different fields. 

• Progress and methods for deriving analytical under-
standings about AI models that are relevant to HCI, 
rather than only using the output of the model. 

• Cases and insights into how to combine guideline or 
heuristic-based approaches with data-driven ones. 

• Tools and datasets can be shared in the community 
to accelerate works at the intersection of HCI and AI. 

Participants should submit a position paper that is 2-4 pages 
long (including references) in the CHI Extended Abstracts 
Format that outlines their view on the workshop theme and 
the reasons for their interest in the topic including their pre-
vious work related to the workshop topic. Papers should be 
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submitted to the workshop website. We will select papers 
based on their relevance, quality, and diversity. Participants 
from both computational and design backgrounds are wel-
come. At least one author of each accepted position paper 
must attend the workshop and all participants must register 
for both the workshop and for at least one day of the confer-
ence. Workshop website: https://sites.google.com/view/ai4hci 
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