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ABSTRACT

In this position paper, | argue that mobile videxs lthe potential
to become the next killer application. However, dnder to
achieve this it is not enough to just transfer titaglitional video
and TV experience to handheld devices. Insteadhtatians on
the contents should be done and sophisticated tmoleplay and
interaction have to be offered. | start with an omfal

introduction using examples which illustrate thetgmbial of

mobile video and limitations of current approach&ken, |

present three examples of what has to change ier docdmake
mobile video successful: First, offer different temt, second,
adapt the way in which the content is presentedtlaind, provide
better interfaces and browsing functionality. Fipal present
some examples of our own research which addressesatter
issue, i.e. improving the usability of mobile videy providing an
advanced interface design and a better interaetiperience.

Categories and Subject Descriptors

H.5.2 Information Interfaces and Presentation (e.g. HCI):
User Interfaces Graphical user interfaces (GUI), input devices
and strategies, interaction styles, screen design

General Terms
Design, Human Factors.

Keywords

Video, mobile video, video browsing, interfaceshaRe.

1. INTRODUCTION

There has been ongoing controversy about the uneefsiland
usability of digital video on handheld devices. ®opeople see it
as the new Kkiller application for mobile computinghich
naturally continues the increasing popularity dji@l audio and
images on handheld devices. Others question itfulnsss
completely. For example, in a recently posted videtement,
which attracted lots of attention, famous direcBavid Lynch
made some very critical remarks about watching aien@n
cellular phones Most of the skepticism about digital video on
mobile devices is related to their small screeessitzenerally, |
agree that the experience of watching video on helddg will

! “Now if you are playing the movie on a telephonay ydll
never in a trillion years experience the film. Yibink you have
experienced it, but you'll be cheated. It's a swickadness that
you think you've seen a film on your f*ing telepboGet real.

Source: http://www.youtube.com/watch?v=wKilroiCvZ0

never be the same as watching a movie in a theateven at
home on your TV. Nevertheless, | see great valuaabile video
and | believe that it has the potential of beconting ultimate
killer application for mobile multimedia. Ever sed started
working with mobile video, | am constantly facedtwstatements
such as “Who wants to watch a video on such a stealice?”,
“Are people really using this?”, etc. | usually ames to this kind
of skepticism with an example:

Considering cellular phones, | was a rather latptet and only
got my first mobile phone in 2001. However, | wasearly user
of email and have been using it intensively sirfee mid 90s. If
you had asked me at the end of the 90s if | woult @se email-
like messages on a cellphone as well, most ceytdird answer
would have been no. Typing messages on such a &egiad

and reading them on a very tiny screen just seemdézilous to

me at that time. Today, I'm sending much more SMSsages on
my mobile phone than I'm using it for making calBurely, those
SMS messages look completely different than theilerh@end.

For example, | hardly use upper and lower casdsnafnore
grammatical rules, make massive use of abbrevigtietc. In

addition, my emails and SMSs differ in terms of teot: For

some messages, sending a short SMS seems to bieettiee

choice where for others, using email is more appatg

Nevertheless, despite these differences, | do yseetiphone to
send and receive text messages, something | waeidrrhave
expected about 10 years ago.

I use this example not only to illustrate why | ggeat potential
in mobile video despite the small screen sizes afidheld
devices. | also use it to demonstrate why it hasdeoome a killer
application yet and what has to change in ordeintoease its
usefulness. Till now, developers and producers aafist and
contents for mobile video think too much in ternfsregular
video and TV — in the same way as | originally méuke mistake
of thinking of SMSs being just an email version aglphones.
They seem to ignore the special characteristicsharidheld
devices and the mobile context of potential usBus.in the same
way as text messages sent via SMS differ from thes sent via
email, people want to use mobile video differetilgn traditional
video. A recent study on the usage and experiehe®bile video
[1] basically confirmed these intuitive arguments.

2. REQUIREMENTS

As a consequence of my statements presented inttbeuction,
producers of mobile video as well as tools fortiheplay have to
think of better ways to fulfill the users’ needsr fdifferent
contents and different ways to deal with. In thdofeing, |
present three examples of things which have togdémorder to
make video on mobile devices more successful amaove the
user experience.



2.1 Content — What users want

Before the world soccer championship in Germany years ago,
some cellphone providers expected people to beested in

watching or replaying soccer games on their mobilEsey

created related services expecting a big boostherusage and
acceptance of video on cellphones. However, moshefelated
offers have not been very successful. Many peoglieye that an
unreliable and complicated service and nonsatigfgmst models
have been the main reasons for this failure. Tiesses certainly
contributed to the missing user acceptance. Howelvelso

believe that the provided content plays a majaoifessential role
here. It is hard to believe, that many users wdaddnterested in
watching a complete soccer match live on a cellphmecause the
loss of experience would be even greater than wiegtching a

movie which was shot for the big screen. Similatlydo not

expect that many people would be interested in sanes of

selected highlights which are created and disteitbutvith a

significant time delay after a match. However, Bore that being
able to get an individually controlled live replap your phone
with which you can, for example, immediately repkayd judge

critical scenes or re-watch outstanding scenes aur ynobile

would be something lots of soccer fans would beegimterested
in (and willing to pay a significant price for). &u a service
would not try to transfer the TV experience to tefiphone but
instead create a whole new experience when watchauger

videos. Being able to personally control this rgpould be a
service that is appealing even for people watcHiedive game in
the stadium and on TV in a bar or at home.

2.2 Presentation — How they want it

Soccer matches are also a good example for anisthex which
people seem to have noticed but which has not ribact® actual
applications and contents yet. For mobile videbewsuccessful, it
is not only important what we present to the usgradiso how we
present it. In addition to providing a differenhdiof content (e.g.
user-controlled live replays instead of pure likmnsmissions), we
also have to consider that they are replayed oiffereht device
in a different context. The small screen size ahabile device
makes it often hard to follow the video of a socgame.
Fortunately, researchers have started to addresgrbblem and
already came up with promising solutions [2, 3]r Esample,
approaches for automatic zooming can be used toedse
visibility by adapting the visible screen area adatg to the
small display size of the mobile device. Similamcepts are
developed for motion pictures as well [4]. In addit the actual
content providers have to get aware of the diffecharacteristics
and user requests for mobile video as well. Fompte, if a
network company broadcasts both TV and radio ofstee live
event, they do not re-use the audio track of thlewibut produce
an additional one, since a radio broadcast is épegd much
differently than a live TV show and therefore tlaeng content — a
verbal description of the sports event — gets detig differently.
Why not adapt the production process of the videakt for
mobile video as well, for example, by using diffdrecamera
angles or additional cameras which show a persmedhat is
more suitable for smaller screens? Why not add #ogm
information to the video signal in order to enalglellphone
providers to adapt the content to the respectiveescsizes more
easily?

2.3 Usage — What they want to do with it

The examples from watching soccer games on molgigces
given above implicitly assumed one characteristiactv is not
offered with current mobile video services: Thatnssare able to
easily navigate and skim video data on their mothdeices. Even
the interface of the video player on the iPH8he which offers a
very advanced, functional, and intuitive interact@xperience for
other media types — provides only very basic supfmrvideo
browsing (at least at the time of this writing). wiver, situations
as described above require flexible interactiveigation in a
video. For example, if a soccer fan wants to chiéekball was
really outside of the field as claimed by the reéra very fine
granular navigation — maybe even on single frarmelle might
be required. If during halftime he wants to revithe scenes he
liked the most, a coarser, quick navigation alomg timeline is
required. Approaches for interactive video browsimdich
support flexible and intuitive navigation withinvadeo have been
developed for video replay on laptops and desk®©p Ree [5,6],
for example). However, they have not made their imty mobile
video players yet, although the mobile context diffgérent usage
scenarios make them even more important and usefal

In the following section, | will present three exales of our own
research which aims at improving the mobile videpegience by
providing more advanced interfaces and sophisticateleo
browsing functionality on handheld devices.

3. EXAMPLES FOR ADVANCED
INTERACTION AND INTERFACE DESIGN

As said before, users experience video on mobilgicde

differently than traditional video and TV. | oftdike to explain

the differences by looking at how people use aratl reooks.

Watching a TV show or a movie on a video tape iarjytome can
be compared to reading a novel: Even if they makgér pauses
in between, people generally read a novel frombibginning to

the end. They might go back to check specific issaured refresh
their memories of certain details, but generallyt rMmuch

navigation is going on. The same is normally trae Watching

movies and TV shows. In contrast, in my opinionpexencing

mobile video can be compared to the usage of teak&s When

using text books, people often do not read thew linear order,
but skip parts of minor interest, read complicatmdts more
carefully and repeatedly, etc. Hence, they navighteugh the
textbook and consume its content at different demiiy levels. If

they run over a complicated sentence that theyodamderstand,
they want to re-read that single sentence overomed again till

they finally understand it — similar to the exampigen above
where a soccer fan is searching for the few frapnesging that the
ball was outside of the field or not.

Common video players normally offer a timeline-lthsdider
which allows users to interactively navigate aldhg timeline.
However, because of the small screen size, thessditie sliders
do not allow users to navigate a video at randoangearity
levels. Moving the slider's thumb just one singlieep on the
screen already results in a large jump in thefileventing users
from accessing individual frames and smaller sce@esnparing
the resulting situation to the book example ab@ssume you
want to re-read the last sentence because yourteawenderstood
it. But in order to do that, you have to read thst five sentences
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Figure 1. MobileZoomSlider design (copied from [8])

because you are not able to navigate to the begjnofi the last
sentence directly. Certainly not a very engagirey experience!

Motivated by this, we developed and evaluated wiffe user

interfaces for touch-sensitive, pen-operated PD@sr designs
enable users to interactively navigate along timeline of a video
at different granularity levels. Since the smaliegn size of a
PDA prevents us from offering many GUI elementg.(different

sliders at various resolutions), interaction withoar designs is
done by moving the pen directly on the screen ¢ver the video
content) in different directions. In all four desgg direction and
speed at which a user navigates along the timekpends on the
horizontal and vertical pen position as well as the pen’s

movement over the screen (e.g. faster vs. sloweajght vs.

circular, etc.).

AN INICIAL CLICK ANYWHERE ON
THE DISPLAY MAKES AN ICON
@ APPEAR IN THE SCREEN’S CENTER

THE ICON DISAPPEARS AGAIN
AFTER 5 SECS OF NO INTERACTION

POSITION-BASED NAVIGATION

CIRCULAR MOVEMENTS AROUND

@ THE CENTER / ICON ENABLE USERS
TO SKIM THE VIDEO ALONG THE
TIMELINE

SPEED-BASED NAVIGATION

ALTERNATIVELY, USERS CAN GRAB THE ICON AND
EVOKE SPEED-BASED FORWARD OR BACKWARD
SCROLLING BY MOVING THE PEN TO THE RIGHT
AND LEFT, RESPECTIVELY

REPLAY SPEED IS PROPORTIONAL TO THE DISTANCE d BETWEEN
PEN AND ICON

LARGER d:
FAST FORWARD

SMALL d:
SLOW MOTION

Figure 2. ScrollWheel design (copied from [8]).

3.1 MobileZoomSlider design

The MobileZoomSlider interface enables users tmnskivideo at
different levels by providing timelines at varioussolutions.
Clicking anywhere on the screen and moving thetpethe right
or left results in a forward and backward navigatelong the
timeline, respectively. The granularity of the time depends on
the vertical pen position — horizontal pen moverseattthe top
are done on a finer timeline, coarse timeline naswhs are
available at the bottom of the screen. The bas#a idf this
approach is illustrated in Figure la. At the bordethe screen,
users can skim the file at a fixed replay speedlastrated in
Figure 1b. Again, scrolling speed (i.e. navigatigranularity)
depends on the vertical pen position — slow (iiee fgranular
navigation) at the top of the screen, faster replathe bottom.
Figure 1c shows the implementation of this designaoDell
Axim™ PDA. More information about this interface and
detailed evaluation and discussion can be fourjd]in

3.2 ScrollWheel design

In the ScrollWheel design, the timeline of a videonapped onto
a circular shape, similar to a clock-face. Clickargywhere on the
screen makes an icon appear in the screen’'s ce@baular
movements around this icon result in a navigatitong the
timeline. The advantage of such an implementat®that users



Figure 3. Video browsing by.. flicking (copied from P)).
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Figure 4. Elastic panning.

can indirectly manipulate the timeline’s resolutioy varying the
size of the circles made around the ScrollWheddister — larger
circles result in a finer timeline and thus slowsavigation,
smaller circles enable faster video browsing. Skingnhe video
at a fixed replay speed is done by grabbing the &t moving it
to the left or right for backward and forward bravgs

respectively. Replay speed is set proportionallythte distance
between the pen and the screen’s center. Figullasrates this
interface design and shows the actual implememtatidore

details about this approach can be found in [8].

3.3 Flicking and Elastic Panning

In a recent evaluation, we compared two additiaagbroaches
for video browsing: Flicking and elastic panning].[9The

technique of flicking is used on the iPhdWefor navigation

through long lists of text files, for example, el of a music
collection. By flicking the finger (or in our casthe pen) over the
screen, users can interactively skim through a lteki(or in our

case, a video) in the direction in which the fingemoved, cf.
Figure 3. Initial scrolling speed depends on thenewotum of the
finger's movements, i.e. faster movements resu#t faster initial

scrolling speed. After a while, scrolling slows dowill the file

comes to a complete stop, unless the user keepsgnloer finger

over the screen. Fine navigation on a line-by-limeframe-by-

frame level can be done by resting the finger angbreen and
moving it up and down (for text) and left and rigfdr video),

respectively.

Elastic panning is based on the idea of elastarfiates. Here, the
slider’s thumb is not moved directly along the time, but
instead pulled with a virtual rubber band. Scrgjlspeed (i.e. the
speed at which the thumb follows the mouse poisiter pen’s
movements) depends on the length of the rubber:bardrger
distance between pen and thumb increases the temsiothe
rubber band and thus results in a larger scrolipged. If the
distance between pen and thumb gets shorter, tisgoteon the
rubber band decreases and hence, scrolling slows dof.
illustration in Figure 4). Hence, by manipulatifgtlength of the
rubber band, users can interactively skim a videdlifierent
speeds and thus granularity levels.

Both designs have been evaluated in a comparatee study
where they showed similar performance (measuredinie to
solve typical browsing tasks) but different usercpetion, cf. [9].
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