
HAL Id: hal-04515827
https://hal.science/hal-04515827v1

Submitted on 22 Mar 2024

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Wearable Technologies for Automotive User Interfaces
Maurizio Caon, Michele Tagliabue, Leonardo Angelini, Paolo Perego, Elena

Mugellini, Giuseppe Andreoni

To cite this version:
Maurizio Caon, Michele Tagliabue, Leonardo Angelini, Paolo Perego, Elena Mugellini, et al.. Wearable
Technologies for Automotive User Interfaces. AutomotiveUI ’14: 6th International Conference on
Automotive User Interfaces and Interactive Vehicular Applications, Sep 2014, Seattle, France. pp.1-5,
�10.1145/2667239.2667314�. �hal-04515827�

https://hal.science/hal-04515827v1
https://hal.archives-ouvertes.fr


See	discussions,	stats,	and	author	profiles	for	this	publication	at:	http://www.researchgate.net/publication/266174301

Wearable	Technologies	for	Automotive	User	Interfaces:	Danger	or	Opportunity?

CONFERENCE	PAPER	·	SEPTEMBER	2014
DOI:	10.1145/2667239.2667314

READS

153

6	AUTHORS,	INCLUDING:

Michele	Tagliabue

Université	René	Descartes	-	Paris	5

24	PUBLICATIONS			84	CITATIONS			

SEE	PROFILE

Giuseppe	Andreoni

Politecnico	di	Milano

96	PUBLICATIONS			497	CITATIONS			

SEE	PROFILE

All	in-text	references	underlined	in	blue	are	linked	to	publications	on	ResearchGate,

letting	you	access	and	read	them	immediately.

Available	from:	Maurizio	Caon

Retrieved	on:	11	December	2015



 

Wearable Technologies for Automotive 
User Interfaces: Danger or 
Opportunity?

 
 

Abstract 
Wearable technologies are spreading into human’s 
everyday life. Smart bracelets, watches and glasses 
promise to provide us with ready-at-hand access to 
several information and interaction possibilities. What 
happens when these technologies enter the car? Are 
they a mere danger or can also offer information and 
interaction opportunities that can improve the vehicle 
inhabitants’ user experience and safety? This workshop 
aims to discuss all the opportunities and dangers that 
such technologies not only are already bringing in 
nowadays vehicles, but could also bring in future semi-
autonomous and autonomous vehicles. 

Author Keywords 
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ACM Classification Keywords 
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Introduction 
Smartphones brought ubiquitous computing to the 
mass and more and more people are now bracing the 
“always connected” lifestyle. At the same time, the 
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wearable technology began to spread and currently 
smart watches and bracelets are becoming pervasive. 
This need of being always connected is difficult to stop 
while traveling, an activity that occupies a consistent 
part of human life; driving is often necessary while 
traveling and this activity can consistently reduce the 
interaction possibility of the driver, because of safety 
concerns. While several in-vehicle commercial systems 
already exist to reduce distraction and sensorimotor 
impairment caused by the handheld usage of 
smartphones (typically based on voice interaction), 
most of the personal wearable device usage is left 
without control in the car. Neither regulations nor 
systems that can reduce the risks due to their usage 
while driving exist. Nevertheless, personal devices can 
be also important resources for driver-vehicle interfaces 
[1]. Bracelets like Empatica [2] or the popular Motorola 
MOTOCTV [3] are able to monitor important 
physiological signals, namely galvanic skin response 
and heart rate, which can be exploited by the car to 
understand the driver psychophysiological status. For 
instance, recent studies demonstrate the possibility of 
using these physiological signals as indicators for the 
driver’s workload [4]. In turn, information on the driver 
status can be exploited by a semiautonomous vehicle to 
adapt the Driver-Vehicle interface and possibly change 
the driving modality, from manual to automated control 
as implemented in the HAVEit project [5]. Besides 
physiological signals for the driver monitoring, wearable 
devices offer input and output capabilities that go 
beyond the car resources: gestures can be easily 
recognized with the accelerometer of a smart bracelet, 
or with electromyography based devices [6][7]. Smart 
glasses can provide visual feedback within the head [8] 
or the eye reference frame through opportune eye 
tracking [9]. Haptic feedback is possible through smart 

watch vibrations [10] or actuators integrated in the 
clothes [11]. Another interesting opportunity is the 
opportunistic coupling between a wearable interface 
and the vehicle system in order to enhance the user 
experience [12]. 

Goals and Topics of Interest 
This workshop aims at leveraging the discussion about 
an emerging topic in Automotive User Interfaces. The 
discussion aims at identifying the main risks coming 
from using wearable technologies while driving but also 
the potential benefits that wearable devices can offer in 
different driving conditions.  

The workshop major topics comprehend and are not 
limited to: 

• Wearable head-up displays 

• Smart watches and bracelets 

• Smart textiles 

• Wearable physiological sensors 

• Wearable haptic actuators 

• Wearable interfaces for semi-autonomous and 
autonomous driving 

• Integration approaches 

• UX with wearables for drivers and passengers 

• In-vehicle interaction design with wearable 

Schedule 
The initial planned schedule is the following: 

June 30th, 2014: Publication and distribution of the call 
of papers with relative website. 

https://www.researchgate.net/publication/262285078_Integrating_mobile_devices_into_the_car_ecosystem_tablets_and_smartphones_as_vital_part_of_the_car?el=1_x_8&enrichId=rgreq-87538994-851a-431a-8910-f48621b44179&enrichSource=Y292ZXJQYWdlOzI2NjE3NDMwMTtBUzoxNDY3MjMyODAyNjUyMzNAMTQxMTk5Mjk2NDk0Mw==
https://www.researchgate.net/publication/221622350_An_on-road_assessment_of_the_impact_of_cognitive_workload_on_physiological_arousal_in_young_adult_drivers?el=1_x_8&enrichId=rgreq-87538994-851a-431a-8910-f48621b44179&enrichSource=Y292ZXJQYWdlOzI2NjE3NDMwMTtBUzoxNDY3MjMyODAyNjUyMzNAMTQxMTk5Mjk2NDk0Mw==


 

July 30th, 2014: Submission deadline for the workshop 
papers. 

August 10th, 2014: Notification of acceptance for the 
submitted workshop papers. 

September 17, 2014: Half-day Workshop. 

Structure 
During the first part of the morning, each participant 
will present his/her workshop paper, followed by a 
short discussion; in the second part of the morning, a 
discussion session will be held aiming at sorting out 
identified challenges and opportunities; therefore, the 
attendees will work in order to set up the multi-
disciplinary research agenda for further collaboration 
that will hopefully lead to international projects. The 
afternoon will be dedicated to hands-on activity: the 
participants will design new interfaces that can 
integrate the wearable technology in automotive 
interfaces; a first prototype will be developed in order 
to understand the practical challenges related to this 
concept. In order to help developing the prototype, the 
organizers will bring some wearable devices such as the 
Pebble smart watch [10], an Empatica bracelet [2], a 
Google Glass [8] and smart textiles. This activity may 
be further developed in collaboration between the 
participants, hopefully leading to new research 
investigations and publications. 

Audience 
This workshop addresses people coming from both the 
academia and the industry. It aims at bringing together 
researchers from different domains, such as design, 
cognitive psychology, engineering, ergonomics and 
human factors. 

Preliminary studies or position papers will be accepted 
but not required to participate in the workshop. 
Accepted papers and the relative presentations will be 
published in the workshop website. Interested 
participants will be requested to submit a brief 
paragraph of the participant’s background and topic of 
interest. Participants will be selected through a blind 
review process by a selected program committee with 
expertise in the automotive domain to insure a 
multidisciplinary group that will be motivated to start 
an interesting debate about this topic. This workshop 
aims at bringing together about 15 participants. 

Publicizing  
A website for the workshop will be created with detailed 
information for participants including notes, materials, 
results, and photo-reportage from the workshop. Email 
invites will be sent to specific individuals, groups and 
mailing lists. The event will be spread in the social 
media too, with live reportage during the event.  

Moreover, the same organizers will hold the Atelier of 
Smart Garments and Accessories workshop at the 
UbiComp and ISWC 2014 conferences; this offers an 
important opportunity to publicize the workshop since 
these conferences will be held in the same location and 
in the same week of AutomotiveUI conference. 

Expected Outcomes 
An expected outcome for the first part of the workshop, 
i.e., paper presentations and the subsequent 
discussion, is a summary of dangers and opportunities 
generated by the usage of wearable technologies for 
automotive user interfaces. The outcome of the second 
part of the workshop is a practical example on how to 



 

integrate intelligently wearable technologies in an 
automotive user interface.  

As long-term outcomes, we expect the formation of a 
new community interested in wearable technologies in 
the broader Automotive UI community, with adepts 
from both academia and industry. We hope that in the 
future the proper design of wearable-aware automotive 
user interfaces will improve the user experience in the 
car while increasing safety on the roads. 
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