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Abstract  
Commonly available mobile devices are mostly static, 

flat surfaces, which strongly limit user input and 
output  possibilities to 2D planar interactions, with no 
sense of tactile feedback or realism. Much recent work, 

therefore, endeavours to depart from the limited 
interactions of flat mobile devices by providing shape 
changing, deformable actuating inputs and outputs, 
beckoning a new era of interaction possibilities. This 

workshop invites innovators, product designers and 
developers from industrial and academic fields including 
healthcare, gaming and the arts to explore the design 

space and applications of shape changing mobile 
devices. Through rapid physical prototyping, we will 
explore the practical efficacy of using shape changing 

mobile devices in personal and collaborative 
environments, and identify key areas of future mobile 
device design. 
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Introduction  

Human hands are highly capable of input and output. 

They can grasp, scoop and experience a myriad of 

tactile sensations. Much of our current interactions with 
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the digital are, however, confined to prodding and 

sliding on glass. The primary input and output 

interfaces in current mobile devices are predominantly 

intangible, flat, dead surfaces. Though capacitive touch 

screens have brought us seamless mutability of user 

interfaces, they afford us very little in way of tangibility 

or physical feedback; creating a sensationless void at 

the human-computer interface. Conversely, tangible 

physical buttons, such as those in calculators and 

keyboards, provide a strong sense of tangibility, which 

has long been identified as being a valuable asset when 

controlling widgets. However, they are immutable, and 

cannot adapt their layout to a changing use case. 

Shape changing interfaces alter their physical form to 

create a wide variety of affordances [1, 2], with an 

ultimate goal of creating the benefits of tangibility and 

mutability. For instance, one can convey awareness of 

a button state through shape changing buttons, which 

combine both input and output [3], or provide 

additional affordances and tactile feedback [4].  

Many device designs can be formulated using shape 

changing interfaces in mobile devices with rich 

characteristics such as stretchability, porosity, closure 

and wrapping [5]. Different types of interactions are 

possible using shape changing displays such as using 

smart materials [5, 6] or small scale pin actuators for 

mobile devices [7].  

Based on input and output interaction possibilities, the 

shape changing mobile devices can be broadly divided 

into two categories: user deformable and self-

deformable. User deformable interfaces are input 

devices, for example, those which use flexible materials 

and embedded sensing mechanisms to control. Self-

deformable interfaces are solely output or both input 

and output devices.  

A range of technologies, using a variety of materials, 

have been developed to implement shape changing 

mobile devices [5, 6]. For example, Poupyrev et al. 

provide an overview of use of actuation for shape-

change in user interfaces [8]. Coelho et al. provide a 

survey of smart-materials [9]. New input and output 

techniques are proposed such as self-actuated fabric by 

Sahoo et al. [10] that offers further possibilities.  

In this workshop, the interaction and design spaces for 

shape changing mobile devices are explored. Through 

rapid prototyping we will work together to envision new 

interaction possibilities with deformable devices.    

Workshop Goals 

This is the first workshop that gives hands-on 

experience of making shape-changing mobile widgets 

and devices. The goals of the workshop are 

1. To explore the current practices in making 

deformable devices from the presentation and 

discussion of the position papers; 

2. To discuss new perspectives on deformable 

interfaces, applications and design; 

3. To get hands-on experience in making 

deformable designs and prototypes for new 

applications; 

4. To explore the design space of shape changing 

mobile devices, and conceptualize handheld 

and wearable devices in a small group 

activity.   

5. To discuss possible usability and user 

experience from both an interaction point of 



 

view and from the implementation challenges 

this poses.    

Intended Audience 

This workshop is intended for mobile HCI researchers, 

students and designers who are interested in exploring 

new devices or interaction possibilities based on shape 

changing interfaces for mobile devices. Prior experience 

in prototyping (such as using Arduino and accessories) 

and knowledge of interaction design will benefit the 

participants, although not mandatory as we also elicit 

submissions and attendance from those who wish to 

employ such methods in their work, by collaborating 

with specialists in deformable hardware/software.  

We encourage participants submit position papers on 

the workshop website. Accepted papers will be archived 

on the website. Participants are expected to bring their 

own laptops. Necessary workshop and prototyping 

materials will be provided.  

Workshop Overview  
The workshop is an all-day event. In the morning we 
will begin broad, by discussing the position papers 

accepted, with a brief presentation of each. Then, after 
covering each paper, we will run a tutorial on examples 
of deformations using pre-made actuators. For this, we 

will use pre-made actuator systems. Once the 
workshop participants are up to speed with the 
equipment, we will engage in a challenge event, in 
which each team will take part in a themed challenge 

towards achieving a new prototype deformation for a 
given application area. 
  
Materials and Activities 

Pre-workshop: Before the workshop we will elicit 

position papers from researchers working in the area of 

interfaces which can be shaped or change shape. 

Accepted papers will be hosted on the workshop 

website to motivate discussion in the workshop.  

Hands-On Workshop: For the hands-on workshop we 

will bring the participants up to speed with using the 

equipment provided, such as control of the mini-

actuators. We will describe the hardware and software 

examples provided and give guidance on controlling the 

systems. 

Workshop Challenge: Prior to the event, participants 

will be notified to expect and prepare for a workshop 

challenge in the last session. The themes for the 

challenge will be healthcare, gaming and artistic 

expression. The participants will be asked to choose a 

theme and form maximum of five teams in total. The 

teams are strongly encouraged to be multi-disciplinary, 

encompassing many skill sets. The skills gained during 

the workshop will be encouraged to be applied to the 

project ideas and implementations.  

The groups will start with ideation and discuss of their 

preconceived and newly conceived ideas. They will 

make a simple working prototype from the actuator 

assemblies and the maker materials provided (e.g., 

foam boards, hot glue, screws and 3D printed 

parts).  and a sketch of final prototype. Finally, the 

groups will present their applications and followed by 

brief discussion.   

We recommend all participants to read the position 

papers and the pre-workshop materials in advance to 

ensure maximum engagement on the day. This 

material will consist of journal and conference articles 

and book chapters in interaction design and shape 

changing mobile devices technology. The presentation 

slides and media will be provided in advance on special 



 

need basis. The printed copies of the presentation 

slides and notes will be provided during the workshop. 

Prototyping materials including Arduino 

microcontrollers, linear actuators, servo/stepper 

motors, bend sensors, driver boards, power supplies, 

flexible pads, fabric, and sketching materials will be 

provided to facilitate the concept design creation. 

During the final part of the workshop, the participants 

will design a shape changing mobile device in a small 

group activity. They will create a concept design of a 

device, with usable interaction scenarios that are 

discussed during the workshop. The possible design, 

specific improvements in user experience and 

implementation challenges will be discussed. The 

workshop will end with discussion of our vision and 

feedback statements from the participants and the 

organizers on future challenges in making effective and 

efficient shape changing mobile devices.    
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