MUM ’17, Stuttgart, Germany

Intelligent Notification and Attention
Management on Mobile Devices

Dominik Weber

VIS, University of Stuttgart
Stuttgart, Germany
dominik.weber@vis.uni-
stuttgart.de

Svenja Schroder

COSY, University of Vienna
Vienna, Austria
svenja.schroeder@univie.ac.at

Alexandra Voit Matthias Boéhmer

VIS, University of Stuttgart TH Koln

Stuttgart, Germany Cologne, Germany
alexandra.voit@vis.uni- matthias.boehmer@th-koeln.de
stuttgart.de

Anja Exler Tadashi Okoshi
Karlsruhe Institute of Technology Keio University
Karlsruhe, Germany Fujisawa, Japan
exler@teco.edu slash@ht.sfc.keio.ac.jp

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.

© 2017 Copyright is held by the owner/author(s).

MUM 2017, November 26-29, 2017, Stuttgart, Germany

ACM ISBN 978-1-4503-5378-6/17/11.

https://doi.org/10.1145/3152832.3152840

561

Abstract

Today, many users of mobile devices are continuously con-
fronted with a huge variety of information: notifications
from Facebook, new application updates, won badges, or
reminders. This leads to an information overload, which
makes it hard to stay focused. This workshop will inves-
tigate approaches towards smart attention management
systems. We will discuss the fundamental challenges of
smart notifications and the design of proactive notification
mechanisms. We invite submissions that focus on the un-
derstanding of users and their current, mobile information
handling. We further appreciate contributions that propose
design concepts for the interaction with smart attention
management systems. The expected workshop outcome
is a summary of emerging challenges in the design and de-
velopment of smart attention management systems as well
as approaches to address them.
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Figure 1: A screenshot of an
Android lock screen, which is filled
with update, advertisement, and
system status notifications.

Introduction

Over the last decade, smartphones became pervasive
personalized devices that are within their owner’s reach
virtually all the time. Smartphones are used throughout
the day [3] for purposes that go well beyond simple voice
communication. Devices come with essential pre-installed
applications, such as the actual phone dialer and a calen-
dar, yet, a plethora of additional apps can be installed on a
smartphone — the Apple App Store alone hosts more than
1.3 million different apps.

Almost all of these mobile applications and services regu-
larly and actively provide users with information, updates
and notifications [14, 17]. Facebook notifies us when our
name is mention in a post, the calendar reminds us of the
birthdays of family and friends, and other applications tell
us about any recent updates and related features (see Fig-
ure 1). In the process, the phone uses a number of different
modalities to attract our attention: it beeps and turns its dis-
play on, the vibration buzzes, and a message appears on
the lock screen, in the notification bar or anywhere else on
the phone’s screen. Moreover, with the recent availability of
companion devices, such as smartwatches or smart televi-
sions, as well as ambient pervasive devices, the information
reach has further expanded, confronting users with newest
insights on their wrist or while watching TV [22].

Altogether, mobile applications are selfishly trying to get

a human’s attention and to make him/her interact with the
application. This is done despite the knowledge that a hu-
man'’s attention is a limited resource. In fact, the scarcity

of human attention has been recognized, and the term at-
tention economy has been coined. Thereby, the number of
“eye-balls” that a service attracts has become a prime met-
ric for its market valuation. Consequently, online services
and their applications are incentivized to attract as many
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people as possible for as much time as possible.

With all this information it is getting increasingly more ex-
hausting to pay attention and respond to incoming infor-
mation in appropriate ways. In addition, the presence of
so many different applications and services makes it diffi-
cult to choose the best and most appropriate notification to
respond to, which can lead to stress and frustration. Even-
tually, this results in the problems of digital burnout, infor-
mation overload, and overchoice—in our opinion some of
the most relevant problems in information technology for
the next few decades. If we do not address the problems
early on, we risk reduced mobile communication technology
growth due to serious usability issues.

Existing research efforts have concentrated on the un-
derstanding of users and their mobile information han-
dling [6, 8, 12, 14]. Further, the prediction of opportune mo-
ments to issue notifications was studied [5, 15], and design
concepts and use cases for such anticipatory systems were
sketched [13]. This workshop intends to assess the current
state of the art, and to identify emerging challenges on the
way towards smart attention management systems.

Workshop Goals

The goal of this workshop is to discuss how digital burnout
due to the ubiquitous company of smart devices, informa-
tion overload and overchoice through the flood of mobile
notifications affect the users’ experiences, and how artifi-
cial intelligence, adaptive user interfaces, and clever, mul-
timodal interaction techniques can help them to focus on
the most essential information. Further, we want to discuss
various meta-aspects of these smart attention manage-
ment systems, for example, how they can be configured,
trusted or how their dynamics can be communicated to the
users. The workshop is not restricted to single device en-
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vironments. Instead, we plan to discuss our insights in the
light of future multi-device environments and ambient no-
tifications. The overall objective is to identify and summa-
rize emerging challenges in the design and development of
smart attention management systems.

In this workshop, we bring together people from industry
and academia who are active in areas like attention re-
search, context-aware computing or multimodal interaction.
Through presentations, discussions, and a structured wrap-
up session we want to conclude with an overview of recent
and future challenges in smart attention management, and
potential ways to overcome them. This workshop will be
the fifth installment of a series of similar workshops on the
conferences MobileHCI [16, 23] and UbiComp [10, 21]. All
workshops attracted a large number of workshop submis-
sions and participants, highlighting the importance of the
topic. Similar to the previous workshops, papers and pre-
sentations as well as a workshop summary with key find-
ings will be published on the workshop website. Further, it
is planned to co-author a summative paper with interested
workshop participants.

Topics of Interest

The workshop invites diverse submissions that study the
workshop topic from various perspectives. We welcome
submissions which aim to understand users and attention-
related aspects, e.g., when [14] and where [4] do users
attend notifications, how do users set their ringer mode
switch, or the costs of interruptions [8]. Thereby, submis-
sions could focus on the plain understanding of the matter
or intend to contribute a first predicting model [15]. Further,
we appreciate any submissions, that propose or investigate
design solutions, strategies or concepts how the above-
mentioned problems can be addressed, e.g., a lock screen
replacement or an anticipatory design concept [1, 13].
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Future smart attention management systems will likely
come with a complex logic, e.g., a machine learning algo-
rithm, which will dynamically modify information flows and
user experiences [11]. Thus, we also look forward to sub-
missions that address and study any meta-aspects, e.g.,
how smart systems can be configured, how their state can
be communicated to users, to what extent users are able
to trust such a smart system, and how training data can be
collected [19].

Given the increasing distribution and handling of notifica-
tions on external computers or companion devices, e.g.,
smartwatches, wearables and televisions, we explicitly in-
vite research contributions that focus on attention manage-
ment in multi-device environments [24], smart homes [20],
and the Internet of Things (loT) [7]. Contributions could, for
example, study, how users distribute their notifications [17],
or which multi-device interactions would enable more tar-
geted interactions [2, 9, 18].

The following list gives an overview which topics are—
among others—of relevance for the workshop.

» Understanding mobile information needs, mobile noti-
fications, mobile attention behavior

« Detection/prediction of availability and attention

» Detection/prediction of information perception, infor-
mation overload

» Multimodal interaction with focus on attention opti-
mization

« |Interaction across devices, multi-device interaction

» Context-adaptive or context-aware user interfaces

« Infrastructures, frameworks and tools for the develop-
ment of smart attention systems



Expected Outcomes & Future Directions

The contributions on the understanding of users and their
interaction with information will define how future smart at-
tention management systems should behave, so that they
ideally meet the users’ needs. Design-related contributions
will illustrate concepts and principles, how related interac-
tions and operations may look like, and how the users will
work with smart, adaptive user interfaces. Contributions on
meta-aspects will give ideas how smart attention systems
can be visualized or configured. These contributions alone
will be made available on the workshop website, and will,
therefore, inspire the research community and point out
ideas for future research projects.

In addition, the discussions at the workshop will be sum-
marized and will lead to an overview of the emerging chal-
lenges in the understanding, design, development, and de-
ployment of smart attention management systems. This
summary will probably contain a list of relevant research
areas, a brief summary of the area’s state of the art, and
which research contributions and collaborations would be
necessary to enable the creation of a comprehensive, de-
ployable smart system. The summary will be made avail-
able on the workshop website and will serve as a research
agenda for future research on smart attention systems in
the next few years.

Acknowledgments: This work is supported by the BMBF
(DAAN 13N13481) and the DFG (SimTech Cluster of Excel-
lence EXC310/2).
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