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ABSTRACT ACM Reference Format:

Electro-actuated materials (EAMs) have received wide attention
within material science and soft robotics for their ability to dy-
namically change physical properties, such as shape and stiffness,
in response to electrical stimuli. While researchers have begun
exploring the haptic characteristics of EAMs, their integration
into Human-Computer Interaction (HCI) shows challenges, includ-
ing limited commercial availability and a lack of interdisciplinary
knowledge exchange. This workshop specifically focuses on elec-
trostatic (ES), soft electrohydraulic (SEH), and electroosmotic (EO)
actuators. By bringing together researchers in the field, we aim to
facilitate the exchange of findings, techniques, fabrication practices,
and tacit knowledge within the HCI community. The workshop
combines interactive demos, focused discussions, and hands-on
ideation, providing a platform to explore the haptic potential of
EAMs, identify key challenges and opportunities, and envision how
these programmable materials can unlock new haptic interactions
and interfaces.
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1 BACKGROUND AND MOTIVATION

Electro-actuated materials (EAMs) are soft robotic material systems
that change their physical properties in response to electric stimuli
[12]. By controlling the electrostatic attractive force between two
conductive surfaces separated by a dielectric material and held at
a potential difference, they can achieve programmable adhesion
between the two surfaces (electrostatic brakes) [7, 10, 11], a change
in size or shape (soft electrohydraulic actuators) [1, 2, 6, 8], or direct
kinetic motion when submersed in a dielectric fluid (electroosmotic
pumps) [9]. These materials have gained increasing interest in
soft robotics for their high force output given their low mass and
power consumption [3], and haptic applications including wearable
interfaces [2, 4, 5], shape displays [6, 7, 9], and active textiles [4].
Recent work has also demonstrated that EAMs can couple their
actuation with high-frequency capacitive position sensing with no
performance loss by adding a small AC signal to the DC actuation
voltage [13], opening the potential for novel conformal, self-sensing
haptic interfaces.

Motivated by the aforementioned findings and arising needs,
this workshop specifically focuses on exploring the haptic poten-
tial for EAMs. Built from lightweight and soft materials, EAMs
show shared characteristics with the potential to overcome long-
standing challenges of traditional electromechanical haptic actu-
ators, as they are silent, compact, responsive, and customizable.
These features make them particularly appealing for integration
into haptic, wearable, and shape-changing interfaces. However, due
to limited commercial availability, HCI researchers, designers, and
practitioners face interdisciplinary challenges when approaching
these materials. EAMs require specialized fabrication processes
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and non-conventional, high-voltage (0.1-10kV) control electronics,
inhibiting rapid prototyping workflows when designing interactive
systems. Additional considerations include the reliability, longevity,
safety, performance, and haptic qualities of each approach. To ex-
plore these questions, our workshop brings together researchers in
the field, aiming to facilitate knowledge exchange within the UIST
community.

2 SCOPE

This workshop aims to bring researchers working on EAMs to
share their findings, fabrication practices, and tacit knowledge with
UIST community through hands-on, interactive demonstrations,
semi-guided discussions, and low-fidelity prototyping sessions. The
intended audiences are researchers, designers, and practitioners
interested in novel soft actuators for haptics, wearables, and shape-
changing interfaces. We aim to investigate: (1) What are HCI re-
searchers’ needs and expectations when integrating soft actuators
and sensors into haptic systems? (2) What challenges, concerns, and
questions emerge when experiencing and prototyping with EAMs?
(3) How can we best transfer EAM fabrication and controls knowl-
edge to the HCI community? (4) What application opportunities
can we envision and contribute to future haptic interfaces?

3 WORKSHOP STRUCTURE & GOALS

This hands-on workshop aims to combine interactive demos, fo-
cused discussion, and low-fidelity prototyping. After a welcome
from the organizers and brief social ice-breakers, the organizers
will give an overview presentation introducing EAMs (i.e., ES, SEH,
EO) for their underlying principles, state-of-the-art technologies,
current fabrication pipelines, and example haptic applications.

We then plan to curate a demo session with the latest haptic and
shape-changing interfaces designed in EAMs, including: HASEL
(hydraulically amplified self-healing electrostatic actuator) devel-
oper kits from Artimus Robotics [1, 8]; scalable shape displays with
embedded EO pumps from Fluid Reality [9]; a programmable shape-
display controlled by ES clutches [7]; and compact HASEL tags
for wearable haptics [2]. During this session, participants will be
divided into small groups to take turns experiencing each demo
and having a moderated discussion with the presenting organizers.
Afterward, we will invite participants to showcase their previous
or ongoing research through live demos or lightning talks based
on abstract submissions and indicated interest in the workshop
application.

The afternoon will focus on learning the needs and expectations,
identifying challenges, and brainstorming opportunities for EAMs
in haptics. In the first small group discussion, participants will
be split based on similar backgrounds and expertise (e.g., haptic
technology, touch perception, wearables, shape-changing). The
groups are guided to discuss specific topics and challenges that
emerge in the presentations and demonstrations. Each group will
document their thoughts with whiteboards and sticky notes and
will present their ideas in the following large-group discussion.

The brainstorming activity will be hands-on with low-fi proto-
typing. On our promotion website, we will motivate our attendees
to think about, "What hypothetical project would you initiate if
you could integrate electro-actuated materials in your research
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projects?" The prototyping segments encourage participants to
explore different form factors and potential interactions for their
prepared ideas or new inspirations. The participants will be divided
into small groups with different backgrounds to encourage interdis-
ciplinary collaboration in the ideations. They will then showcase
their prototypes in the large-group discussion.

The workshop will end with the organizers summarizing the
identified challenges, needs, and opportunities for integrating EAMs
into future haptics. These results will be documented, analyzed,
and shared with the HCI community through a position paper.

4 TOPICS OF INTEREST FOR PARTICIPANTS

For this one-day workshop, we invite participants from UIST com-
munity who are experienced or interested in EAMs, and are en-
thusiastic about integrating them into future HCI applications. We
particularly welcome researchers, designers, and practitioners in
haptics, wearables, and shape-changing areas, as our main focus
will revolve around haptic applications for EAMs. The topics of
interest for the workshop include but are not limited to:

Introducing the underlying technology of EAMs

Testing out their haptic experiences

Sharing fabrication approaches

Exchanging knowledge about electronic hardware controls
Tuning haptic cues and ideating authoring methods
Discussing safety concerns and potential solutions
Ideating potential form factors and interactions
Brainstorming future applications
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