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Goal

LEARN TO WORK SCIENTIFICALLY

Prepare for your Bachelor Thesis

Learn something about a new topic
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Question-based Review

 Research question + paper about this question

« Start literature review (at least 3 research papers in your paper)

’7+jh \‘
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Deliverables

Paper: 2 pages text in english (references on a third page)

Interesting title (not the research question)

Presentation in english

Call for Paper + Presentation: 20.06.2016 (Uniworx)
» .zip your paper and presentation (Don’t zip the folder!)

 Names:
Paper: Lastname_Title_Pa.pdf

Presentation: Lastname_Title Pr.pdf/ .pptx
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Paper

2 Pages in english (TWO PAGES!!)

« structure of general research papers

 LaTeX-format (see website)

« Use illustrations, diagrams, images to illustrate/ summarize

 Submission: PDF
« Source includes .tex, .bib, images etc., but no .aux, .log, .bbl etc.

o ZIP-archive of submission
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Paper

User Preference for Smart Glass Interaction

Florian Bemmann

Abstract— Smart glasses are wearable devices providing the user always with infermation, using augmented reality lechniques. In
contrast 1o other devices such as smariphones they can be used withou! hiding the scene the user is in, so that it would
to use smart glasses in nearly every situation. Especially for on-the-go and working situations where s
smart glasses are appropriate. To fully exploit these possibilities, new interaction cone
first provide an overview of possible interaciion concepts for smart glasses, independent
available smart glass devices. Improving cument devices is siill required and ongaing, so currenily impassible interaction congepts
could become integrated in next versions if they twm out as providing a great user experence. | will evaluate which concepts might be
preferred by users regarding (social) acoeptance and parformance. In the paper's second part |
propose a use case suitable o its methods. Therefore my paper is based on existing studies examining acceptance and perlormance
of interaction concepls on head-worn displays, such as smart glasses and augmenied reality devices.

Smart glasses, Head-worn displays, HWD, interaction, input techniques, body interaction, mbile interfaces, Wearable,

Index Terms-
Augmented Reality

+

Abstract

Topic, problem

used,
is papers aim is to
" technical laasmmwy of the currently

ill for each gesture-based concept

1 INTRODUCTION
After smartphones. have revolutionized most people’s everyday life

within the last 10 years, tho fast developing market of mobile com
puting devi hile tablets and smart

life differcnt, what could offer some new use cases. To gain the m
benefit, other interaction concepts are required, In this paper [ pres
some possible interaciton concepts for smartglasses and evaluate how
they are preferred among the users, Promising the best user experi
ence, I will focus on gesture based concepts,

2 CLASSIFICATION OF INTERACTION CONCEPTS FOR SMART
GLASSI

There exist ol for ing the possible i
concepts, One I distinguishing the concepts into: free fo
ers, The former is defined as not requiring any extra devi
the smart glass to be performed and detec [§
further be selected n group of gesture based co
cus on in the s
possible int
into the groups touch, ne

ath-
other than
tof this group can
epts, which | will fo-
ond part of this paper. For the first part, considering all
action concepts for smart glas:
ouch and handheld [5].

» handheld: interactions with any device that has to be held in
hands, e.g. smartphone, contraller, joystick

.

touch: tapping and gesturing on body surfaces or wearable de-
feedback. In the following are mentioned
arable devices, the smart glass

itself and at least other body parts

® non-touch: other movements or gestures. Mainly gestures per-
formed with hands, also voice recognition, eye tracking, wink
detection

3 INTERACTION CONCEPT'S PREFERENCE AMONG USERS

This section 1 based on a use tation study [5] where users was
shown a effect of a game task and they were asked to perform a input
action of their choice (o cause that effect. Based on the percentages

o Florian Bemann is studying Media Informatics at the University of
Munich, Germany, E-mail: Florian. Bemmann @ campus miede

« “This research paper was written for the Media nformatics Proseminar;
2015,
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of which actions the user had chosen and a rating and interview after-

wards, [ determined which interaction concepts are the most preferred

in each group,

3.1 Touch inputs

t preferred touch iupul is using a lmpor o perform a gesture
[ ||m|l~|5|) s

on both aforeme!
dback and forearm,

leg.
Bertarini |

mimend hand-to-face input, It pro
level of acceptance and low intrusiveness [1]. Touching on the smay
elf reached a 2% por the study of Tung et al., even

nary input methods of Google Glass, As
1 would rate touching on the HWD o
inlly its social acceptunce is good (better than
carance, but of hygi

Introduction

What is the problem?
Why should | read it?

issues and mean;

the other hand the perfors 3
10 its small touching area [1]. A common wearable, the smart watch,
was preferred by only 5% IS\. Iuwmx!ingly 12% preferred a ring [5],
@ concept is a di
and casy reachability
ance on the belt de.
s users did not feel
round the belt. When performing,
r than the front pockets were perceived s less
refice scores comparing
18, bell is a promising one.

the belt w:lh the other inpi

3.2 Non-touch inputs

In-air gestures are the by far most preferred
ods. 89% of the non-touch actions chosen were 1
In-air gesture concepts, | will focus on in a later section.
eye tracking, detection and voice command are less prefe
users [5]. Even though voice command is one of both Google Glass’
primary input methods, it reached only a 2% portion [5]. Anyway |
would regard voice command as a good input method because its very
intitive. [ts low score’s reason might be a low social acceptance in
public contexts, where the study was conducted in. Overall non-touch
interaction was rated a little bit better than touch concepts [5].

uch input meth-
stures [5].
hods

Main Part

3.3 Inpuls using handheld devices

Handheld devices should only be a compromise solution. Their prefer-
ence score was the lowest compared to the groups touch and non-touch
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Paper

inputs [5], because users don't like that the device is not always avail-
able, it has to be taken out of the pocket first [5]. The worst fact in my
opinion is that the interaction is not hands-free anymore, what destroys
2 main advantage of head-womn displays.

4 USE CASES FOR GESTURE BASED CONCEPTS

To assure a great user experience [1] I will now focus on gesture-based
interaction. To evaluate whether a interaction concept is suitable to
an operation I will in the following regard the concept’s performance
(performing time and the user exertion) and (user and social} accep-
tance. To find operations suiting to a task to be performed, [ first sep-
arate into action and navigation tasks [4]. A action task can usually
be performed by one action (e.g. answer a phone call, pause music
player), whereas a navigation task can be more complex like mavi-
pating through a menu oder moving an object, e.g. a web browsers
viewport.

4.1 On-body interaction

A factor for whether an on-body interaction is suitable is the area it is
performed on. An area attracting attention when touching it or where
touching is human unnatural has a low social acceptance [4]. The
second important factor is the actions intrusiveness. Body movements
which are to intrusive will not be accepted by users [41. Aside from

on-body i ion offers lots of ibilities like
coupling with on-bady projection, and has the advantage of giving
feedback through the human skins proprioception [4].

4.1.1 Hand-to-face

Hand-to-face input has an overall good performance. The most pre-
rred areas for hand-to-face actions are cheek and forehead. Due to
their large area users think they are the best parts of the face, espe-
clally the cheek which is perceived as a touchpad [4]. Performing
actions on the cheek tumed out as significantly faster and less exerting.
than the same action on the fnmhrad and on the HWDs temple (chosen
as direct alternative to hand-to-face input) [4] (Figure 11). The social
acceptance in general is good as well, face contact is something natu-
ral [4] the social accepiance for hand
is worse than for HWD interaction, escpecially in public context, but
still on & gond level and most peaple don’t mind using the face. Some
users show lower acceplance because of issues with facial cosmetics
and dirt on the hands [4]. Users preferred hand-to-face for navigation
tasks more than for action tasks. The performance is good for the typ-
ical navi and zooming due to the face” large areas
[41. Only for the navigation task "panning” the performance on the
HWDs temple (oversized) is slightly better [4]. Moreover because of
the HWDs higher acceptance, panning tasks should better be done on
the HWD (provided that the HWD has an oversized temple). Com-
ing to a conclusion [ would recommend using the cheek for zooming
tasks. The best suitable technique might be a linear zooming move.
The alierative cyclo has low social acceptance because it could be
perceived as the "you are crazy” gesture [4].

4.1.2 Palm based imaginary interfaces

Touching the palm is the users favorite touch interaction approach [5].
As reasons users mention (it is less intrusive, because it reguires
the least physical movement moving the right hand to the left hand
palm [5]. Seaming similar to a smartphone touch display, the palm was
often used as proxy touch-screen or trackpad. The palm offers haptical
feedhack both through finger and handpalm which helps navigating to
the target, whereas a touchscreen can guide the user by e.g. drawing
a grid and offers feedback only through the finger. As expected the
touchscreen is of advantage, except when blindfolded. When blind-
folded navigating on the palm is much faster, as an experiment con-
ducted by Bertarini’s shows [1] (figure 4). To find out whether the
active (finger) or passive (palm) sense is most relevant, another ex-
periment compared performance of palm, fake palm, and palm with
finger cover. It came to the result that the passive tactile sense pro-
duces the most tactile cues [1] (figure 5). Summing up it can be said
that uging the palm has much better performance than using a real

touchscreen when the user is blindfolded, what makes it suitable for
on-the- gnu.\r-ca‘z:v and |mpa|md users. Because of the Iow preference
score of handh: in chapter " among
categories”, the palm might be the better solution in not-blindfolded
use cases as well,

Most suitable to be performed on the palm might be moving or
drawing tasks using the palm’s large surface [5]. E.g. moving an object
o a specific position or just left and right; or drawing a path [3] (figure
7). For action tasks which arc quite simpler the palm is suitable too,
according o a user preference study. Nontheless, if the palm is still
used for sophisticated tasks, I think it makes more sense o perform
the action tasks on other surfaces (o prevent oceluding the palm wi
various different action types. Other input methods were prefi
action tasks as well [S].

413 In-air gestures

Due to the least attracted atiention users pi
front of the chest, Also the exertion
low. The second most chosen ges|

estures performed in
the hands to the chest is
are: in front of the face, there-

for this preference order
high when performing

fted Reality system. The authors examined performance and users
appreciation with a gesture interaction system used for navigating to
amena jtem (at & maximum menu depth of 4 levels) and came (o the

that spatial is iate for AR [2]. Users
were able to adapt to gesture interaction fast and only 20% did feel
insecure, discouraged, irritated, stressed or annoyed while performing
the menu task. [2]

4.1.4 Hand-to-body input: other body parts

Minus the so far considered body areas there are the arcas finger, leg,
handback, forearm and ring left. These areas could be used for action
tasks requiring just one tap, each task or group of similar tasks dis-
persed to another area, like users did in the study of Tung et al. [5].
“The concrete surface usually is irrelevant. Large surfaces like the chest
can be used for lower precision requirements, such as selecting a sin-
gle aption from 4. Perfarmed by a tap on one of 4 areas of the chest, &
good performance can be reached [5]. The touch-arca depending per-
formance and acceptance might behave similar to the results examined
for non-touch inputs. Areas which are hard to reach (very low areas
like lower leg / foot or high arcas on the head) have low performance
scores due to the effort moving a hand towards this area. The acce

tance might be low as well because it looks weird touching these,
reachable arcas.

5 ConcLUSION

This paper explored possible |||lrracunl| con or smart glasses,

consisls urperformmg time and u..:
tance, especially in a public s ontext. In-air gestures in front of
the chest and imaginary ing 5 on the hand-palm wmed out as the
most suitable concepts. They allow blindfolded on-the-go use cases
and hand-free interaction, two big advantages of smart glasses against
other devices. Both aren’t too intrusive to the user and aftract hittle
attention when performing in a public context. Future work has to fo-
cus on user studies in more realistic use cases in a real environment
and with a real application. In addition it should be examined how
much effort is required of the user when learning how to use the smart
glasses. | think that might be harder than learning how to deal with
a smartphone because of the huge variety of possible inputs and the
missing guidance tha touchscreen and buiton inferaction offer. User
guidance and learning concepts should be constructed and proved,

S exertion, and the user accep-

REFERENCES <
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Presentation

* 15 min presentation + 5 min discussion (English)

« Slide template see website

* Presentation on your Laptop or on Ceenus

« Mainly pictures!

* Interest the audience! Do not make us fall asleep!
(References: https://www.ted.com/)

» Anticipate questions and prepare answer slides (backup-slides)
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Research in general

« Starting Point for your work: given related scientific work

First Orientation
Includes references in the “References” chapter
Includes first Keywords

Not every source can be used (e.g. Online-Articles without author,

contributions in online communities)
Safe Online-Sources and write down the date of access!

References: Papers, Conferences, Journals, Books
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Finding literature

* Almost all the Literatur is available online!

» Google/Google Scholar (http://scholar.google.com)

« ACM Digital Library (http://portal.acm.orq)

* Citeseer (http://citeseer.ist.psu.edu)

» |EEE Xplore (http://ieeexplore.ieee.orq)

» OPAC der Universitatsbibliothek (http://opacplus.ub.uni-muenchen.de)

* For the full functionality Login at
,LMU E-Medien-Login/Datenbanken”
and find the needed Library
(e.g. ACM)

E-Medien-Login der Universitatsbibliothek

Der Zugang zu den elektronischen Medien fiir Mitglieder der LMU

» Elektronische Zeitschriften (EZB / Elektronische Zeitschriftenbibliothek)

» Datenbanken (DBIS / Datenbank-Infosystem) I

» Online-Katalog (OPAC) inkl. E-Books
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Why should | care about citations?

« Copyright/ intellectual Property
« Foundation of scientific work
« Citations links belonging work together

 Reader needs all the information you had to check if you are correct
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LaTeX

« Text formatting

* Integration of Pictures and Diagrams in the final document

» Integration of references (with linkage to Citavi, EndNote, BibTex...)
« No WYSIWYG, instead creation of source code

* Very nice typography

 No mistakes when creating the text

 Huge number of online tutorials available
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Example creation of a document

\title{Mein Titel}
\tableofcontents
\section{Uberschrift}

Text des Kapitels 1

Text des Kapitels 1.1
~\cite{Huber}
N\

tex

\subsection{Unteriiberschrift}

X

@article{Huber,
author = “Egon Huber",

title = "Implementing
journal = "Computer",
year = "2001%,

.bib

n
. .
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Process

Today: Topic assignment

@®11.01.16 Call for papers
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Process

Today: Topic assignment

@20.06.16 Call for papers

23.06.16 21.07.16
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Agenda

* Goals

« Orga

« Scientific literature review
* Draft

Topic assignment
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Topic assignm

ent

Frage \Vorname Nachname
2 Alev Canoglu
7 Tommy Eberhart
16 Kevin Edmonds
& Edgar Goetzendorff
2 Andreas Griesbeck
19
Alexander Kenkenberg
= Maximilian Lammel
4 Adrian LAY,bke
6 Patrick MatthAgi
1 Felix |Merk|
18 Bruno MAY4ller
13 An Ngo Tien
= Alexander Perzl
20 Viktoria Pezzei
3 Michael Puriss
& Nick Scheithauer
14 Claudia Schulz
10 Luca Speeter
9 Thu Than
e Alexander Zwermann
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Topic List

 See ,ps questions SS16.pdf"
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Vorgehensweise

* Wenn noch nicht vorhanden: TeX-Implementierung und LaTeX-GUIs/-IDE
installieren, z.B.:

«  Windows: MikTeX (http://mww.miktex.org/) + TeXnicCenter
(http://www.toolscenter.orqg/)

 Mac OS: MacTex (http://tug.org/mactex/), beinhaltet TeXShop IDE
(http://mvww.uoregon.edu/~koch/texshop/index.html) oder TexMaker
(http:/mww.xmlmath.net/texmaker/)

* Linux: teTeX-package (www.ctan.org/) + Kile (http://kile.sourceforge.net/), vorinstalliert
auf Pool-Rechnern

 Download des LaTeX-Templates

* .tex- und .bib-Dateien mit IDE 6ffnen, Source anschauen und nachvollziehen
 LaTeX => PDF einstellen, .tex-Datei zweimal kompilieren
* Bei Bedarf weitere LaTeX-Tutorials, Foren etc. konsultieren
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LaTex-Ressourcen

+ LaTex-Klassen und Dokumentation (http://www.ctan.orq)

A (Not So) Short Introduction to LaTex2e (http://www.ctan.org/tex-
archive/info/lshort/english/)

 LaTeX Symbols List (http://www.ctan.org/tex-archive/info/symbols/comprehensive/)

»  Grafiken importieren und formatieren (http://tug.ctan.org/tex-
archive/info/epslatex/english/epslatex.pdf)

» Deutschsprachige FAQs (http://www.dante.de/fag/de-tex-fag/html/de-tex-faq.html)

 BibTeX-Tool und Dateiformat zur Verwaltung von Bibliographien und deren Einbindung in
LaTeX

» Fachliteratur-Referenzen werden online bereits vielfach im BibTeX-Format angeboten (z.B. ACM,
IEEE)

* How-To: http://www.bibtex.org/Using/de/
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