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ABSTRACT  
Small screen sizes and limited interaction possibilities appear to 
be the main challenges when developing video browsing 
interfaces for mobile devices, such as smartphones and PDAs. In 
this demo, we present several pen-based designs for interactive 
video browsing on a PDA. Each implementation enables users to 
skim a video along the timeline at different speeds and granularity 
levels. Using the whole touch-sensitive screen as input area, 
different pen movements are mapped to different browsing 
behaviors, offering more functionality and creating a better user 
experience. 

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, interfaces, PDA. 

1. INTRODUCTION 
Video on mobile devices such as smartphones and PDAs is 
becoming more and more popular thus increasing the necessity for 
video browsing techniques. In fact, recent studies about the usage 
of mobile video [1] indicate that comfortable browsing and 
navigation techniques might be even more important in a mobile 
context than, for example, on a desktop PC or for video replay on 
traditional TV sets. However, most of the existing video browsing 
approaches can not be applied to mobile devices due to their 
limited screen sizes. In addition, interaction is often limited, for 
example, to a numeric keypad or a very small QWERTY 
keyboard and few navigational buttons. However, the recent trend 
of using touch screens and pen or finger input enables us to 
implement sophisticated interfaces and interaction styles. In 
addition, operation via the screen allows developers to design 
devices with less buttons, thus leaving more space larger screens. 
In this demonstration, we present different interface designs for 
mobile video browsing. Each solution enables users to 
interactively skim a video along the timeline at different speeds 
and granularities by making certain pen-movements on the screen. 
All designs have been implemented on a Dell AximTM PDA 
featuring a pen-operated touch screen. 

2. INTERFACE DESIGNS 
A time-based slider representing the length of the video is a very 
convenient and effective tool for video browsing. If real-time 
visual feedback is provided while moving the slider’s thumb 
along the timeline, users can skim a video at different speeds and 
in random direction. However, because of its limited length, not 
every frame of a long video file can be mapped onto a position on 
the slider, thus resulting in a jerky, unpleasant feedback. Even 
worse, for very long files, a significant amount of frames is 
skipped when moving the slider and thus, relevant parts of the 
content might be missed while browsing.  

The MobileZoomSlider. One approach to deal with the described 
problem on desktop PCs is to provide several timelines at 
different scales, enabling users to directly access a particular scale 
resolution and thus easily browse the file’s content at different 
granularity levels. Obviously, limited screen space prevents us 
from realizing such a solution on a PDA. Our MobileZoomSlider 
design solves this problem by providing several virtual timelines. 
These are laid over the video and illustrated without any explicit 
GUI components but only by a small icon following the pen’s 
movements. Clicking anywhere on the screen and moving the pen 
to the left and right results in corresponding backward and 
forward movements along the timeline. The granularity of a 
virtual timeline depends on the vertical position of the pen: The 
one at the bottom of the screen has the same coarse scale as the 
original slider. At the top, a frame-based fine granular navigation 
is realized. In between, a linear interpolation of the timelines’ 
scales is done. Figure 1 illustrates this interaction concept. For 
details about the implementation and evaluation results, we refer 
to [2]. 

The ScrollWheel design. Similar to the MobileZoomSlider, the 
ScrollWheel approach enables users to navigate along the timeline 
by moving the pen over the video. However, instead of horizontal 
movements, users make circles around the screen’s center which 
is represented by a small icon. Mapping the timeline (i.e. positions 
in the video) onto a circle has two major advantages: First, a circle 
has no end enabling us to map files of random length to it. 

Copyright is held by the author/owner(s). 
MM’08, October 26–31, 2008, Vancouver, British Columbia, Canada. 
ACM  978-1-60558-303-7/08/10. 
 

Figure 1. Illustration 
of the MobileZoom-
Slider design: Moving 
the pen horizontally 
over the screen 
enables users to 
navigate along the 
timeline at different 
resolutions which 
depend on the 
vertical pen position. 
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Second, users can manipulate scrolling granularity implicitly by 
varying the radius of the circular movements as illustrated in 
Figure 2. In [3] we compared this design with the 
MobileZoomSlider implementation and identified advantages and 
disadvantages of these two approaches. 

Elastic Panning. Another solution for the granularity problem of 
sliders in relation to long documents is not to drag the slider’s 
thumb directly but instead to manipulate the speed at which it 
moves along the timeline. One example for this are elastic 
interfaces where a virtual rubber band is spanned between the 
slider’s thumb and the mouse pointer (or position of the pen’s tip 
on the screen). Increasing the distance between pen and slider 
thumb increases the tension on the rubber band and thus the speed 
at which the thumb moves along the timeline. Fine navigation can 
be achieved by decreasing the tension on the rubber band, i.e. by 
bringing the pointer closer to the slider’s thumb. However, on a 
PDA, small icons such as a thumb or a timeline are hard to target 
and the full screen mode prevents users from using a virtual 
rubber band to pull the thumb at the borders of the slider. Because 
of this, we introduced elastic panning where the user can click 
anywhere on the screen and drag the slider along the timeline by 
moving horizontally to the left and right. Vertical pen movements 
are ignored. Figure 3 illustrates this idea. Details about the 
implementation on the PDA can be found in [4]. 

Flicking . A combination of moving along the timeline and 
manipulation of replay speed which also enables users to easily 
navigate a file at different granularity levels is the technique used 
to scroll long lists on Apple’s iPhoneTM. Here, a technique called 
flicking is used to skim the lists at different speeds: Simply 
flicking the finger over the touch sensitive screen causes the list to 
scroll in the respective direction. Initial scrolling speed as well as 
the time it takes to automatically slow down depends on the 
momentum of the finger’s flick. Finer adjustments can be done by 
moving the finger while it rests on the screen – resembling the 
movement of a slider along the timeline. On our PDA, we 
implemented this technique for video browsing. Similarly to 

browsing through a list of entries, the user can navigate through a 
video (i.e. browse through a list of frames) by simply moving or 
flicking the pen over the PDA’s touch screen. In [4], we present a 
comparative evaluation of flicking and the elastic panning 
approach described in the previous paragraph. 

Closing remarks. All interfaces described above have been 
implemented on a Dell AximTM PDA (cf. Figure 5). They have 
been evaluated in several user studies which are described in 
[2,3,4]. These evaluations confirmed the usefulness and usability 
of each solution, and also identified advantages and drawbacks. 
The purpose of this demonstration is to give people the 
opportunity to experience these differences and the power of each 
of the presented user interface designs. In our evaluations, user 
perception turned out to be a key issue when using the interfaces. 
For example, in the comparative study presented in [4], both 
interfaces performed equally well in a typical browsing task but 
differences could be observed in the subjective user assessments. 
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Figure 2. ScrollWheel 
design: Timeline is 
mapped to a circle 
around the screen’s 
center. By increasing 
the radius, longer 
distances need to be 
crossed to advance to 
the same position in 
the file, resulting in a 
finer navigation. 

Figure 5. Implementation on a Dell AximTM  PDA (left) and visualization of the 
MobileZoomSlider (top left), the ScrollWheel (top middle), and Elastic Panning (top right). 
Icons representing the respective functionality appear as soon as the user places the pen on 
the screen and disappear immediately when the pen is lifted. 

Figure 3. Elastic 
Panning: Scrolling 
speed depends on the 
length of the virtual 
rubber band which in 
turn depends on the 
current position of 
the pen and the 
virtual slider thumb. 
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