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Abstract 
This report is a part of a diploma work, conducted as a part of a Master of Science 
degree. The diploma work consists of a preliminary study, two case studies, a user 
study, a paper and this report. It was created at the Linköping University for the 
department of Science and Technology, in cooperation with Unilever Research in 
the UK, and partly with the EC founded project, Smartdoc IST-2000-28137.  

Hand-held, mobile devices like Personal Digital Assistances (PDAs) are 
becoming increasingly popular in today’s wireless world. While trying to pack all 
the possible information into a small window, a nightmarish scenario is created 
for the interface designer to deal with. The goal for this project was to investigate 
different Visual User Interfaces (VUIs) on PDAs, and how to apply desktop 
interaction techniques to PDAs. 

A VUI model based on Zooming User Interface (ZUI) techniques, to adapt two 
complete different visualisation application areas; on-line brand-based shopping 
and flood warning system for PDAs, is presented. The on-line brand-based 
shopping was evaluated in a benchmark usability study comparing it to traditional 
PC based on-line shopping.  

Keywords: Visual and zooming user interface, PDA, on-line shopping, 
geographical visualisation, Flash, User-friendliness, user study 
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1 Introduction 
This report is part of a diploma work, conducted as a part of a Master of Science 
degree. The diploma work consists of a preliminary study, two case studies, a user 
study, a paper and this report. It is created at the Linköping University for the 
department of Science and Technology, in cooperation with Unilever Research in 
the UK, and partly with the EC founded project, Smartdoc IST-2000-28137.  

It is intended mainly for people interested in Visual User Interfaces (VUIs) for 
Personal Digital Assistants (PDAs). Some preliminary knowledge in computer 
science will be helpful for understanding the context of this report. It should be 
accessible to any 4th year computer science student. A brief version of this report 
has been published as a reviewed paper. [1] 

1.1 Background 
Hand-held, mobile devices like PDAs are becoming increasingly popular in 
today’s wireless world. While trying to pack all the possible information into a 
small window, a nightmarish scenario is created for the interface designer to deal 
with. Interface designers have started looking at alternative ways of presenting 
large amounts of information on Small Screen Interfaces (SSI).  

1.2 Goal 
The goal for this project was to investigate different VUIs on PDAs, and how to 
apply desktop interaction techniques to PDAs. 

1.3 Delimitations 
The PDA being used during the 
project is a Compaq iPaq H3950, 
with Microsoft Pocket PC (Windows 
CE 3.0) as operating system (See 
Figure 1). Pocket PC was chosen 
because of its market popularity. 
55.2% of the world’s PDAs are 
based on Pocket PC according to 
Dataquest as of 28 January 2003. [2] 
There are several development 
platforms to choose between when 
programming for the Pocket PC. Our 
focus is the available graphics tools.  

The selection of test users for the 
user study has been done in the 
range of available people, which can cause 
a certain lack in statistical correctness. 

 

Figure 1: The PDA chosen for this 
project: a Compaq iPaq 3950 
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1.4 Visual User Interface (VUI) 
The “Visual User Interface” (VUI) [3, 4] plays a major role in a dynamic user 
interface, enabling the user to take a more active role in the process of visualizing 
and investigating data. The reader interacts directly with the on-screen graphics 
and the data behind the graphics without having to work with traditional 
Graphical User Interface (GUI) controls. The sense of immediacy and speed-of-
thought interaction in both 2D and 3D space (and often also correlation between 
these two) helps the user to gain insight. By clicking on a graphics object you are 
able to drill-down to more detailed information of that object. We are interested in 
applying a similar interaction technique to our PDA applications. 

While today's computers are growing faster and their capacity makes it possible to 
perform more complex calculations, the amount of data increases. To analyse 
these huge amounts of data is a big problem. Scientific visualization and 
information visualization are two different solutions to this problem. They both 
try to analyse and clarify data by the use of computer graphics and different 
visualization techniques. Via scientific visualization and information 
visualization, data and information is passed from computers to humans, and 
between humans. Scientific visualization is used for visualization of scientific 
data, while information visualization is still a research domain aiming at 
supporting discovery and analysis of abstract data. In information visualisations, 
you usually want to implement interactivity. One of the VUI-techniques most 
used, is “drill-down”. This is a powerful method that makes it possible to zoom in 
on a certain part of the information. The Zooming User Interface (ZUI) uses this 
“drill-down” technique. The ZUIs were first introduced in the seminal work of 
Ken Perlin and David Fox in their development of Pad at New York University. A 
ZUI gives the users the ability to access and manage data content as if it were an 
image being viewed through the zoom lens of a camera. It also allows for scaling 
of an object on the workspace such that different levels of viewing expose a lesser 
or greater magnitude of detail depending on the scale. You use the visualisation 
itself to navigate among data. 

1.5 Focus and Context 
In information visualization you try to 
visualize data at a level of high details, i.e. 
keep some of the information in focus, while 
still keeping most or all of the surrounding 
information, the context, visible. This 
information visualisation method is called 
“Focus and context”. [5] Focus and context 
views have been developed to solve the 
problems of presenting large datasets on 
computer screens and it continues to 
stimulate new solutions and is liable to 
increase in importance with the proliferation 
of PDAs and mobile devices, where display 
area is at a premium. There are several 
possibilities for focus and context displays. 
The method can for example combine a 

Figure 2: The bifocal display 
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focus display, which shows a part of the layout at a high degree of detail, and a 
context display, which present the whole picture in lower detail to provide an 
overview. The current point of interest of the user, determines the position of the 
focus. [6] One of the first focus and context views was the Bifocal display (See 
Figure 2). It introduced horizontal distortion of the material outside the focus. 
Viewed from the front, one or two items are in focus, but all items are present in a 
“bird’s eye” view. [7] 

1.6 Unilever 
Unilever is one of the world’s leading consumer goods companies. It has its 
headquarters in London and companies and facilities across the country. 
Unilever's range of branded products includes UK market leaders such as Persil, 
Flora, Magnum and Lynx. [8] 

Unilever's Port Sunlight research and 
development centre on Wirral, Merseyside 
(See Figure 3) has a worldwide focus, and a 
close co-operation with World Centres of 
Expertise, involving about 300 external 
research projects linked to international 
universities, institutions and consultants. 
Unilever’s research employees work with 
product developers and marketers to deliver 
new brands. Dr. Robert Treloar at Unilever 
Research expressed his interest in the research of the available modes of 
interaction with existing PDA type mobile devices, and in the implementation of 
ZUI on such a device. He asked us to perform some research on this subject and 
specified a request for an answer/any insight about the following question (see 
Appendix A):  

“Do people find it easier to navigate about multimedia data content when exposed 
to it via a ZUI as opposed to a Web type interface, especially in situations where 
the screen space is at a premium such as with a PDA"  

1.7 Smartdoc 
IST 2000-28137 – SMARTDOC “Visual data Navigation in Electronic 
Documents” [9], is an EC founded, cooperative project between the Linköping 
University, AETmed, AVS, INTECS, Unilever, and the University of Manchester. 
The Smartdoc project aims to develop a varied selection of highly interactive 
visualisation application components that can be integrated into electronic 
documents (Microsoft Word, PowerPoint, Explorer etc.) These components are 
based on industry standard Microsoft/COM for full integration with Web 
documents and Office 2000 documents. [10] The components, embedded into an 
electronic document, while distributed over the Internet, allow users to analyse, 
communicate and share information as though they are co-located. A “SmartDoc” 
is an integration of electronic documents and embedded interactive visualisation 
components, with a network technology used in collaborative games. These 
SmartDocs have been developed from a low-level component infrastructure 
(OpenViz), and can be used in visual data mining, geographical visualisation, 

Figure 3: Unilever's Port Sunlight    
research and development centre 
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medical imaging etc. SmartDoc provides a Visual User Interface (VUI) as a 
complement to a traditional Graphical User Interface (GUI). The VUI enables the 
user to navigate large multidimensional data sets and to manipulate the graphical 
objects directly in the visualization with an immediate graphical response. The 
VUI gives the user an active role in the visualization. The interface for the user is 
the visualization of the data and the data itself. Examples of supported 
manipulating VUI features are 3D orthoplanes and cropping.  

1.8 FloodViewer 
The FloodViewer [9] is a part of the Smartdoc project. The FloodViewer is an 
application component, based on interactive visual user interface technology 
suitable for the Web in both 2D and 3D. It is an application developed, at the 
Linköping University, to visualise and investigate flood-forecasting data. The data 
has been supplied by INTECS Italy covering the ARNO River Case Study for the 
flood period of November 2000, when a dramatic flooding took place. Data 
available to be explored includes GIS vector data like River segments, Gauge 
stations, Sub-basins and Cross section, digital terrain data, and raster-based radar 
rain data.  

 

 

 

 

 

 

 

 

 

 

 

 

 

The FloodViewer allows the user to interact with the visualization and manipulate 
almost every possible aspect of the data read into it. In Figure 4 you find the VUI 
with a 3D-view to the left and a 2D-view to the right. You can change the 
appearance of the visualization in many different ways, such as zooming and 
panning etc. The whole window though, cannot be set to a size too small to use. If 
this is tried, the window will re-scale itself to its allowed minimum size.  

 

Figure 4: FloodViewer VUI  



 

 10 

1.9 Method 
In the early stage of the project a goal was set. The main problem was stated and 
background information was gathered. This was followed by an extensive 
preliminary study. This study resulted in a report, sent to Unilever for reviews. 
Before the development of the applications started, a work plan was created. A 
general description of the work plan can be found in Figure 5, below. Three 
applications were developed. Two of them were Pocket PC versions of the 
FloodViewer, and the third one was a ZUI-application for an Online-shopping 
concept. A user study with a questionnaire was performed to test the user 
friendliness of the developed on-line brand-based shopping ZUI. The whole work 
done so far, including the results from the user study was presented at Unilever in 
Port Sunlight, UK. Some improvements of the applications were then performed 
and a joined paper, for an international information visualisation conference in 
London, UK, was written.  

 

Planning work 

Preliminary                    
studies 

Revised work plan 

Development of 
applications 

Joined paper for 
Information visualisation  
conference in London, UK  

Improvements of 
applications based on 
feedback 

User study 

Background, problem, goal 

Start of project 

Report 

End of project 

Implementation and experiments, 
results and conclusions  

Paper 

Presentation of application 
and result from user study 
at Unilever, Port Sunlight, 
UK 

Preliminary report 
reviewed by Unilever 

Figure 5: The Work plan 

Final report 
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1.10 Disposition and terminology  
This paper describes several user interfaces for PDAs and different development 
tools available. It also brings up two case studies, where two different examples of 
applications are described and analysed. To give the reader a general idea of the 
disposition of this paper, a short description of each chapter follows.  

Chapter 1 - The first chapter contains an introduction to this paper, with some 
background information about Unilever in the UK, and the Smartdoc project etc.  

Chapter 2 - The second chapter describes the preliminary study with the different 
development tools investigated.  

Chapter 3 - A thoroughly description of the two different case studies can be 
found in chapter three.  

Chapter 4 - The fourth chapter describes some conclusions and results. 

Chapter 5 - The fifth chapter discusses potential future work.  

Finally there is a section with abbreviations and references. 

Appendixes A – K contain different plans, forms and observations from the User 
study. It also contains a specification from Unilever. 
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2 Preliminary study 
A preliminary study was made in the beginning of this project. Its two main 
objectives were to look at current user interfaces and to evaluate the development 
options for Pocket PC. 

2.1 User Interfaces (UI) 
There are a number of available UIs today, many have been used for years and 
some have just recently been developed. Numerous UIs address the specific 
problem of how to view a great deal of information on PDAs with small screens.  

2.1.1 Flip-zoom 
Lars Holmquist [11] 
demonstrated, at CHI 
’97, the “flip zoom” 
technique embodied 
in a palmtop display, 
to function as a Web 
browser (The Zoom 
Browser). Users 
navigate through a 
data set by flipping 
between the 

individual pieces, just 
like flipping among 
pages in a book. When 
an entry is to be examined in detail, it is selected by clicking on the representation 
of the item. This will zoom the image of the item to a readable size, and the 
surrounding items are reduced in size and re-arranged to accommodate the 
expanded focus image. 

The main advantage with this technique was that the computational demand of the 
graphics was quite low which, at the time, was very important. The main problem 
was the scalability. When viewing a large number of pages, the thumbnails got so 
small they could not show any useful information. 

2.1.2 Zooming User Interface (ZUI) – The DateLens 
In the ZUI research area there has been several projects. Two of Benjamin B. 
Bederson’s, at the University of Massachusetts, projects are The DateLens and 
The Jazz Application Programming Interface (API) for Java. The DateLens is a 
calendar for primarily Pocket PC PDAs utilizing a ZUI. The Jazz API, which will 
be covered in chapter 2.2.3.2, is a zooming API for Java in which 2D ZUIs easily 
can be created. 

In the year 2002, Bederson published an article on a ZUI for calendars in PDAs. 
Bederson implemented, in cooperation with Mary P Czerwinski and George G. 
Robertson at Microsoft Research, a zoomable calendar for the Pocket PC called 

Figure 6: The Zoom Browser: unzoomed view (left) and 
zoomed view (right)
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the DateLens. A working application 
has, at the time of writing this report, not 
yet been released but the publication 
describes the application in depth.  

The DateLens was implemented entirely 
in C# and ran on the Common Language 
Runtime (CLR). At the time of the 
writing of the article (early 2002), the 
Pocket PC was not able to run the 
application properly. The animations 
were too slow resulting in an unusable 
application. According to Bederson, 
Microsoft was supposed to release a new 
version of the Compact Framework at 
the time of the article’s publishing date 
(2002 April).  

The supposedly new Compact 
Framework that Microsoft referred to 
was the Smart Device Extensions 
(SDE), which was released as a Beta-version around the publishing date of 
Bederson’s article. What is interesting about SDE is that a ZUI can be 
implemented, with the tools that are available to the Pocket PC. Hopefully the 
DateLens will run much better on the new generation of Pocket PCs as well as it 
should benefit from the new SDE.  

The implementation of the DateLens was 
done in C# in cooperation with two 
persons from Microsoft Research. This 
means that the development of the 
application was probably not such a big 
deal. The rendering loop is custom 
designed instead of using an existing 
toolkit, which means that there is not 
much support in the common APIs for a 
ZUI.  

The DateLens was designed for use with a 
pen-based PDA; which should require 
minimal text entry. The entire interface 
could be accessed with just single taps, 
although dragging offers some extra 
features. One fundamental view, when 
designing the DateLens, was to be able to 
customize the view in as many ways as 

possible. Most commercial calendar 
applications provide mechanisms to 

directly switch between day-, week-, month-, and year-views, and to change 
which range of dates to be visible with each view. However, the different views 
are disconnected. One goal of the DateLens was to offer the same functionality in 
terms of range of views, but to do so in an integrated fashion. Using animation 
and fisheye distortion, users could see the relationship between the ranges of dates 

Figure 7: The DateLens in Tiny View 

Figure 8: Searching in the DateLens in 
the Agenda View
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they are viewing and the previous view. As such, users should not have to expend 
as much mental effort to manage context, and figure out “where they are”. [12] 

A crucial aspect of the design of DateLens was the visual representation of the 
calendar for different configurations. The DateLens used a “semantic zooming” 
approach that was developed from the prior work with ZUIs made by Bederson. 
Semantic zooming means that objects are visually represented differently, 
depending on how much space is available to display them. Using this technique, 
there are no explicit view modes. Rather, the fisheye appointment distortion 
algorithms first allocate space, and then each cell renders itself using a view that is 
appropriate to the available space. The graphical views are scaled to fit the 
available space, while the textual views use a constant sized font, and the text is 
clipped to fit in the available space. 
[12] 

Bederson also conducted a study about 
the DateLens vs. the common Pocket 
PC calendar. Eleven people performed 
a set of tasks. The task time was 
generally shortened from an average 
of 55.8 seconds, to 49 seconds. Also 
the satisfaction and preference was 
higher for the DateLens. When forced 
to choose between the two, the 
majority (6 vs. 4) chose the common 
calendar. According to the survey this 
was mainly because of the familiarity 
of the Outlook XP calendar. [12] 

The study made of the DateLens 
shows that a ZUI can be very useful 
when trying to access a large amount 
of information, and accessing data 
deeper in the dataset at the same time 
as keeping an overview. 

Figure 9: Viewing one week in the DateLens 
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2.2 Development Tools 
There are several development environments available to choose between when 
programming for the Pocket PC and its operating system Windows CE. The two 
main development kits are eMbedded Visual Tools and Visual Studio .NET. Each 
of these kits offers two different languages to program in, which means that there 
are at least four different alternatives for programming for the Pocket PC.  

To compare the two development kits, the differences between native code and 
interpreted code has to be clear. This report will not try to conclude which 
alternative is better, although the areas of interest when writing a program are 
different between the two: 

• Native Code  

o High performance 

o Direct hardware access 

• Interpreted Code 

o Rapid application development 

o User interface-centric 

o Run on different CPUs without recompiling 

2.2.1 eMbedded Visual Tools 3.0 
The eMbedded Visual Tools consists of two different development environments: 
eMbedded Visual C++ 3.0 (eVC++) and eMbedded Visual Basic 3.0 (eVB). Both 
environments are completely independent and do not require anything else such as 
Visual Studio etc. What is required though, is the Software Development Kit 
(SDK) for the target device. The SDKs for the most common platforms are 
included in the eMbedded Visual Tools, so this should not be a problem. [13] 

2.2.1.1 eMbedded Visual Basic 
The eVB creates applications that are 
interpreted at runtime. Most of today’s 
modern mobile devices have built in 
capabilities, to run applications built with 
eVB. Some custom made devices may 
not have this support, which has to be 
considered during development.  

The eVB is a scripting language rather 
than a scaled down Visual Basic (VB) 
language. Because of this, many features 
that may be common to a VB 
programmer are not available in eVB. 
For example cannot ActiveX controls be 
developed, they can although be hosted.  

The eVB development environment is 
very similar to the Visual Studio. Anyone 

Figure 10: Application development 
in eVB
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with experience in Visual Studio will recognize the user interface in eVB. It is 
very easy to get started in writing a simple application. A simple “Hello World” 
application does not require many lines of code. The eVB has its limitations 
though. The graphics possibilities are very limited. It does not have any built in 
graphics classes or anything similar. There is one available graphics development 
kit on the market, ASpriteCE from SpriteHand Software. This is a control built in 
eVC++, but constructed for using from the eVB. In this project we have not had 
the opportunity to test this software, since there is no trial version available.  

Because of the basis of a scripting language, the speed of the eVB is not very 
impressive. This is probably the reason for the lack of graphics constructors for 
eVB, and probably also why the only one existing is written in eVC++.  

The eVB should be used if the programs  

• consist mainly of ActiveX  and COM controls, or 

• require rapid development. 

[13] 

2.2.1.2 eMbedded Visual C++ 
eVC++ offers a native code compiler for the Windows CE-based environment. It 
works via an Activesync connection or a TCP/IP connection to the device. There 
is also an emulator available that runs on your computer desktop, in which the 
programs can be tested. Although the emulator is an accurate copy of a handheld 
device, an application should be tested on a real device before finalizing it. 
Windows CE .NET and the Smart Device Extensions for Visual Studio .NET also 
use this emulator. The eVC++ should be used 
if the programs are: 

• drivers for the Pocket PC 

• applications that runs natively 

• games using high-speed graphics 

• COM servers or ActiveX controls 

Unfortunately the DirectX libraries, that are 
available in Visual C++ (VC++), are not 
available in eVC++. The lack of DirectX 
presented an early problem for developers 
who wanted to program high-speed graphics. 
Accessing the screen directly is essential to 
these types of applications, and to be able to 
do this on all the different platforms on the 
market would be very difficult and unreliable. 
The different colour channels on every type of 
device would have to be considered and also 
such a basic matter as whether the screen was 
monochrome or coloured. [13] 

There are several solutions to the lack of graphics features in eVC++ in contrary 
to eVB. The Gaming API (GAPI) is a very common API, which gives the 
developer direct access to the graphics buffer, which speeds up the application 

Figure 11: Screenshot from the 
emulator for eVC++ 
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significantly. The GAPI is implemented on practically all available devices on the 
market, which makes it easy to use. The developer does not have to consider what 
device the application might be installed on; this is left to the developers of the 
devices. The GAPI was developed by Microsoft, who first thought about porting 
the DirectX components to Pocket PC, but found that this task was way too 
difficult and complicated. 

GAPI is a Windows CE-specific series of technologies that allow for faster access 
to screen redraws and other some other features: 

• Full-screen mode – GAPI offers a standardized way to go in and out of 
full-screen mode. 

• Hardware mapping for buttons – The developer can choose the function of 
each button in the application. 

• Fast resolution timers (5 milliseconds) – This enables real-time handling. 

2.2.2 Visual Studio .NET and the .NET Compact Framework 
The Visual Studio .NET and the .NET Framework introduced a new concept of 
managed code. It can be viewed as a hybrid between interpreted and native code. 
The .NET Compact Framework consists of two main components: the Common 
Language Runtime (CLR) and the .NET Compact Framework class library. 

The CLR is the foundation of the .NET Compact Framework. It is responsible for 
managing code at execution time, providing memory management etc. The .NET 
Compact Framework class library is a collection of reusable classes for rapid and 
easy development.  

When programming in Visual Studio, there are two possible languages: Visual 
Basic and C#. Visual Basic works in the same way as the Visual Basic has always 
worked. C# is a completely new language developed by Microsoft. It is based on 
C and C++ 

The reason SDE was developed is that eVB is inadequate for advanced 
development. Visual Basic developers needed a more powerful development 
environment for the Pocket PC. The porting of the .NET Framework to the Pocket 
PC enabled applications written in C# .NET and VB .NET, to target the portable 
devices.  

The fact that SDE was developed after the eMbedded Visual Tools and that 
Microsoft is putting all its efforts into .NET, our probably not so bold guess is that 
this is the tool that will take over, in development for the Pocket PC. The 
flexibility and integration seems much better than with the eMbedded Visual 
Tools. [13] 

The Smart Device Extensions (SDE) is an add-on to the Visual Studio .NET that 
allows developers to write .NET applications for devices. The SDE for Visual 
Studio .NET provides .NET support for the Pocket PC and other embedded 
devices. Unlike the eMbedded Visual Tools, the SDE cannot work as a stand-
alone. It requires the Visual Studio .NET.  

What is interesting in a graphics point of view is that SDE supports basic 
Graphics Device Interface (GDI) drawing elements, including bitmaps etc. This is 
a great advantage over eVB, where drawing capabilities are limited. The GDI 
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does not access the memory directly as the GAPI does. This means that the 
response times are not as fast as in GAPI, but the graphics possibilities are still 
there. 

2.2.3 Java 
To make ZUI development much easier Bederson has developed a ZUI API in 
Java. The earliest version was called Pad++. The second edition was called Jazz 
and was released in its first version at the 4 of July 2000. Since then, several new 
version of it has been released. The 1 of August 2002, the new API called Piccolo 
was released in a beta-version. It is the successor of Jazz, and it will probably 
eventually replace it.  

Implementing Java classes in Pocket PC is possible. Sun has developed a special 
Java Virtual Machine (JVM) for devices with limited capacities. It is although not 
specially designed for Pocket PC, but for all portable devices. This means that the 
speed of applications is not very impressive. It also means that special features of 
the Pocket PC are not implemented and the full capacity of the device cannot be 
taken advantage of. 

Another JVM has been implemented by SavaJE Technologies. SavaJE has 
released an operating system in Java for the Pocket PC, which can be used to run 
Java applications.  

2.2.3.1 Pad++ 
Another ZUI API available is 
the Pad++. It was developed by 
Bederson et al, at the 
University of Maryland. [14] It 
provides classes for building 
ZUIs for a desktop PC. The 
down part is that it is only 
available on Unix PCs. 
Because of this the Pad++ is 
not very useful in our 
development. It should also be 
said that the Pad++ is no 
longer supported or developed; 
Jazz has taken its place. 

2.2.3.2 Jazz 
Jazz is a general-purpose toolkit that supports applications using zooming object-
oriented 2D graphics. It is built in Java using Java2D, and thus runs on all 
platforms that support Java 2. It supports zooming, internal cameras, and lenses. 
Jazz is primarily a "scene graph" for 2D graphics that is analogous to Sun's 
Java3D and SGI's OpenInventor in their support for 3D scene graphs. [15] 

The reason for developing Jazz was that there were no good available APIs with 
scene graphs in 2D. Particularly in Java, this lack of function was clear. Because 
of this, Bederson et al developed the Jazz library. 

Figure 12: Screen snapshot of demo drawing 
program using Jazz 
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2.2.3.3 Piccolo 
The successor to Jazz has been released and is called Piccolo. The main objectives 
when developing Piccolo were that it should be smaller and easier to use. Other 
improvements in Piccolo, compared to Jazz, are that it is faster and requires less 
memory. It is currently not a huge difference, but still significant. 

2.2.4 Macromedia Flash 
Macromedia released a Flash-player for Pocket PC in July 2002. This meant that 
Flash-animations created for a desktop computer could be viewed on a Pocket PC 
hardly without any modifications. 

 

 

Flash is a tool for creating dynamic graphics on the Internet. The graphics is 
viewed through a web browser but requires the Flash player plug-in. It is available 
on practically every platform, from Pocket PCs to high performance Silicon 
Graphics workstations, and currently 98% or 525 millions Internet users have the 
Flash player installed on their computer. [16] This makes it one of the most 
common plug-ins on the Internet. The most recent desktop version of the Flash 
Player is version 6, but when the Pocket PC version was released in July 2002 it 
was released in version 5. This meant that not all of the features, supported in the 
development environment, were supported and many of the function names where 

Figure 13: Flash MX development environment
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different. The Flash Player was released in version 6, in March 2003, but at this 
time the development of applications was already completed in this project.  

The development environment for Flash is called Flash MX. It is a mixture 
between a common development environment, for example Visual Studio, and a 
graphics environment, for example Adobe Photoshop. It is designed like this 
intentionally, to make development of graphics and UIs easier.  

An application in Flash can be developed in essentially two different ways. Either 
it is done by practically “drag and drop” techniques, without any coding at all. 
This makes it very easy to get started with Flash, but the complete control over the 
application is left to the development environment and not to the developer.  

The other way is to write code in the common way like in C++ or Visual Basic. 
The language in Flash is called ActionScript and is not very different from VB. 
This means that development is easier and more intuitive than for example C++ or 
even Java. With the release of version 6, it is now fair to say that ActionScript 
almost is a full-featured programming language, and can compete with VB and 
Java. 

Flash’s graphics is based on vector graphics. The main difference between vector 
graphics and pixel graphics is that pixel graphics looses in quality when details are 
zoomed in on but this does not happen with vector graphics. This is a big 
advantage when designing a ZUI, since it is based on zooming. 

2.2.5 Test application 
To test eVB a test application was developed. The reason that we only chose to 
test eVB was that we already had extensive experience in Java programming and 
that we knew how Flash animations 
looked like because of the extensive use 
of Flash on the Internet. .NET was not 
possible to test because it had not been 
released yet. The test application was a 
Pocket PC version of the FloodViewer 
(see chapter 1.8 for background 
information on the FloodViewer). The 
primary purpose with this application was 
to evaluate the development environment 
and secondarily create something that 
would give you an idea on how the 
FloodViewer could look on a PDA.  

2.2.5.1 Introduction 
Since no basic graphics functions existed 
in eVB everything had to be developed 
from scratch. This meant that quite some 
time had to be spent to implement basic 
functions such as panning, zooming etc. 

The biggest problem was though the poor 
graphics performance. Setting a colour-value to a pixel individually, on a quarter 
of the screen, took about a minute without any calculations made and using the 

Figure 14: The Pocket PC version 
of the FloodViewer on the Pocket 
PC at start-up 
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same colour-value on all pixels. This 
made dynamic graphics, based on 
datasets read from files, impossible. 
After several attempts to solve this on 
the Pocket PC the only solution was to 
read the datasets into Matlab and to 
make bitmaps from them. A special 
program can be written for this in, for 
example, VB or C for use on a desktop 
where the datasets are loaded and 
images are produced. Since the 
development time was a concern at the 
time, Matlab was used.  

Switching images on the Pocket PC was 
not a problem even tough it explicitly 
meant changing the colour on every 
pixel individually. From this it can be 
concluded that the performance problem 
with drawing pixel by pixel is not in the 
actual Pocket PC, but in eVB. The use 
of a different language or a different 
environment should probably result in 
much better performance.  

Reading from files on the Pocket PC was not a problem, it worked very nice 
without any performance issues. This meant that the rain data from the gauge 
stations could be read directly in the program and then displayed as a diagram or 
in a table.  

2.2.5.2 Features 
Basic functions such as panning and 
zooming on the map were implemented. 
This is implemented a bit differently than 
on the desktop version because of the 
obvious differences in interaction. It is not 
possible to right-click or hold down any 
keys while clicking on the Pocket PC, 
everything on the Pocket PC has to be 
done with the pen, which means that 
scrollbars are very useful. 

As seen in Figure 14, there are two 
panning bars and one zooming bar. The 
lower scroll bar is used to scroll 
horizontally and the scroll bar to the right 
is used to pan vertically. The scroll bar to 
the left is used to zoom in and out of the 

Figure 15: The Pocket PC version of the 
FloodViewer zoomed in and panned 

Figure 16: The Pocket PC version of 
the FloodViewer with rain data 
switched on 
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map. When the scrollbar is at the top, it is fully zoomed out and at the bottom the 
map is fully zoomed in.  

The first real visualization function implemented was the ability to view rain data 
as a blue layer on top of the geographic data. To view the rain data the checkbox 
under the zooming bar is checked and another scroll bar is shown just below the 
checkbox, and a text field appears in the 
lower left corner.  

The scroll bar is used to scroll through the 
24 hours of rain data. When the scroll bar 
is at the top, the data from 001120 14:00 
is shown, and when it is at the bottom the 
rain data 24 hours later, 001121 14:00, is 
shown. The date and time of the current 
data is shown in the text field in the lower 
left corner. The intensity of the blue 
colour represents how much it rained in 
that area. This feature makes it easy to 
follow a rain cloud during a period of 
time. 

As seen in Figure 15 there are three 
measurement stations, so called gauge 
stations. There where several more of 
these but not all was implemented since 
the main purpose of this application was 
the UI.  

The second visualization function 
implemented was a diagram with data from the gauge points. Figure 17 shows the 
diagram with the data that appears when a point is clicked. The data shown is rain 
data from the current measurement station during a 24-hour-period. A drilldown 
function is also available if more precise information is needed. When the diagram 
is clicked a table with the data, which the diagram is based on, appears with the 
rain data listed hour by hour during the 24-hour-period. To close the table with the 
rain data the diagram is clicked once more. To close the diagram as well, the 
station that is currently viewed is clicked. 

2.2.6 Conclusions 
The eMbedded Visual Tools that are specialized for the Pocket PC, and should be 
interesting for development for the Pocket PC, are not very interesting for our 
project. The eVB does not have any graphics support, which makes it inadequate 
for the development of a ZUI. eVC++ has graphics possibilities but developing in 
a C++ environment is always complicated and time demanding. Also it does not 
have any support for ZUIs, which means that everything has to be built from 
scratch.  

The Visual Studio shows two very interesting languages to develop in, C# and 
VB. Visual Studio is a very good development environment and has great 
potentials. The language decision between C# and VB is not an essential one. 
What the developer is used to, can be taken into consideration, since a familiarity 

Figure 17: The Pocket PC version of 
the FloodViewer with rain data from 
“Vallucciole” 
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with the language always helps and speeds up the development. The use of C# in 
the DateLens project shows though that the language has the performance 
required for graphics. Developing our application in Visual Studio would be quite 
extensive since there is no built-in ZUI APIs. The graphics development tools are 
there with possibilities to draw lines and other graphics, but there is not an 
extensive amount of functions.  

The main problem with Visual Studio .NET and SDE is that it has not been 
released in a final version and the beta-version is very hard to get. It was released 
in its final version at the end of this project, but that was a little too late. 

Developing in Java is a possibility that should not be overseen. The ZUI APIs 
developed by Bederson would be a big help in the development, and the 
application could have more functions implemented since the time would not have 
to be spent on developing graphics tools. Java is also possible to run on the Pocket 
PC. A downside to Java is that it must be run in a JVM. This means that the 
performance of the Pocket PC cannot be taken advantage of. It is though hard to 
say how much slower it will run.  

An Email conversation with Bederson resulted in some comments and advices 
from him. Bederson recommended the Piccolo for development of a ZUI for the 
Pocket PC. Piccolo is currently, while writing this report, being ported to C# and 
the Pocket PC, but it will not be finished for several months. According to 
Bederson the performance was slowly getting better, depending on how things 
were rendered and the handling of data structures.  

Flash is a new and quite interesting environment for the Pocket PC. It has a 
different approach than the other environments, with its more graphic approach. 
This is very interesting for this project since a UI is to be developed. The fact that 
Flash is based on vector graphics is also a great advantage for designing a ZUI. 
Regarding performance it is quite hard to conclude anything, since there are not 
many applications developed in Flash for Pocket PC that can be evaluated. Small 
tests conducted show that performance is quite good, somewhere between C# and 
Java. Another advantage with Flash is that the Flash application can be viewed 
both on a Pocket PC and a desktop computer without any change in the code. This 
is important if the application is supposed to be viewed on many platforms. 

The choice of development environment can be summed up in a table, shown in 
Figure 18. 
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 Visual Studio with 
C# 

Java and Piccolo Flash MX 

Graphics Basic functions are 
available. 

Basic functions are 
available. 

Easy to develop and 
functions are 
available. 

Speed High speed since it 
is developed closer 
to the hardware. 

Slower speed because 
of the JVM. 

Average 

ZUI API None Complete API for ZUI 
development. 

None, but based on 
vector graphics. 

Development 
time 

Long. Short. Short. 

Application Fast with few 
features. 

Not as fast with more 
features. 

Average speed and 
features. 

 

To make a conclusion from this, it has to be clear what exactly should be achieved 
with the application. If the performance of the Pocket PC is of great significance, 
then C# can used. If, on the other hand, the features and the application are 
important, then Java might be interesting since more functions can be 
implemented. Our choice tough is Flash, since it now supports version 6, with 
many interesting features, has good graphics support, with among other things 
vector graphics, and can be viewed on essentially every platform available. 

Figure 18: Table of development environments 
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3 Case studies 
Two case studies were performed in this project, the Pocket PC version of the 
FloodViewer and an on-line brand-based shopping ZUI. The Pocket PC version of 
the FloodViewer was developed as a part of the Smartdoc project. The ZUI and 
the following user study, where the ZUI was compared to a list-based UI, were 
done for Unilever Research.  

3.1 On-line brand-shopping – ZUI 
On-line shopping with desktop 
computers is rather different compared 
to shopping in a supermarket. In on-
line shopping, the products are divided 
into categories that are selected 
through menus and submenus with the 
products and prices shown in lists (see 
Figure 19 [17]). In a supermarket, 
however, products from the same 
brand are often placed together to 
show the entire series from a brand. 
Many manufacturers, like Unilever, 
would prefer on-line brand shopping 
where the brands are exposed. If a list 
contains only product names, the 
brand with its logotype can be 
forgotten and the commercials and the 
recognition of the brand are lost. On-
line brand shopping for a PDA is 
difficult to implement with traditional user 
interfaces because of the limited screen 
size. A solution to this is to use a ZUI. 

The first development of a ZUI was made 
in Java. After some time though the 
adversities where too many and a search 
for a new environment started. The final 
ZUI application was developed in Flash 
and it was also on this version of the ZUI 
that the user study was conducted on. 
Before we get in to Flash though, the 
experiences of Java is summarised below. 

The lack of documentation for the Piccolo 
API was an issue during the development. 
The only hint on how the function worked 
was the name of the function. This made 
the development quite time demanding. 

The development in Java was quite 
different compared to the development in Figure 20: The Java ZUI after start-up 

Figure 19: Tesco desktop on-line shopping 
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Flash. In Piccolo the built in functions had to be used and these did not leave 
much up to the developer to decide. Neither the zooming nor the UI and other 
controls could be specified precisely.  

The features that were implemented in Java were basically the zooming in, when 
clicking on a category, and the zooming back out again. When a category is 
clicked it is zoomed in and the different brands under this category are shown. To 
zoom out again the category is clicked once more. 

3.1.1 Introduction 
We had no previous 
experience in Flash, which 
meant that the entire 
environment and 
programming language had 
to be learnt from scratch.  

The navigation used in the 
Flash implementation is 
essentially the same as in the 
Java version. At start-up, 
eleven brand categories are 
shown. When a category is 
clicked it is zoomed in and 
the brands under the category 
are shown. When a brand is 
selected, it is zoomed in and 
a product list is shown with 
merchandise from this brand. Next to every product in the list there is a field, 
where the number of products that will be put in the cart, should be filled in. All 
the fields are originally set to one since it is most common that a customer only 
purchases one item of every product. To zoom out, the brand, or the category if at 
that point you are shopping on a higher level, is clicked once more.  

The menu bar at the bottom of the screen has three features. The first one is the 
house-button, which returns the UI to its start-up view. The second one is a 
question mark-button that shows a dialog box with instructions on how to use the 
interface. The last one is a shopping cart that will show the different merchandise 
that has been put in the cart. This feature was not implemented in this version. 

3.1.2 Development 
A Flash application is built up of Movie Clips, Buttons and Graphics. Buttons can 
be clicked, but other than that there is no big difference between the three of them. 
The frame rate in the application was set to 12 fps. The structure of the application 
is shown in Figure 22. 

Figure 21: How to purchase
a Sun-product with ZUI: 

1. Click on Household Care.
2. Click on Sun. 
3. Choose product and click 
on the “Buy” button. 
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Figure 22: Tree structure of the ZUI-based 
brand-shopping prototype 

The first challenge was to develop a 
zooming function in Flash. It 
essentially changes the scale of the 
Movie Clip that contains the entire 
movie. It also changes its coordinates 
to make sure that what has been clicked 
is centred on the screen. The zoom out 
function does exactly the same, but 
with negative values. The functions 
takes the number of pixels that should 
be moved in the movie and how many 
percent it should change the size of the 
movie every frame. In almost every 
zooming in the application, every level 
of zooming makes a difference of 1:2, 
i.e. 100% larger when zooming in and 
50% smaller when zooming out. It is 
done with a rate of 20% per frame, 
which means that one zoom should 
take about half a second. 

When zooming in on a category, the 
different brands under this category are 
animated from under the category. It 
was quite difficult to make it run 
smoothly on the Pocket PC but it works 
quite well. The animating is made with 
the same rate as the zooming, which 
means that is also should take scarcely 
half a second.  

We also wanted the product lists under 
each brand to be animated as well, but 
it turned out that this caused the 
application to be too slow to 
manoeuvre on the Pocket PC. As it is 

now, it appears when the entire zoom in is done and disappears when the zoom 
out begins. The buy buttons that is shown in the product lists, shows a dialog box 
where a message confirms the purchase of the product. 

The menu bar at the bottom is a separate Movie Clip, which means that it is not 
affected of the zooming. The function that returns the UI to its start-up view 
essentially just sets everything to its original position. It does not do any zooming, 
since it would take too much time to zoom everything all the way up, and that 
“waste of time” is not desired. The house should be a short cut back that should 
save time compared to zoom out from every level. The question mark simply 
shows a Graphics with instructions, and can be closed with a cross-mark at the top 
right corner, similar to a windows interface. The shopping cart has, as mentioned 
earlier, no intelligence. The only purpose with it was to show how the UI could 
look. 
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3.2 Pocket PC version of the FloodViewer 
A Pocket PC version of the FloodViewer was implemented. (See chapter 1.8 for 
background information on the FloodViewer). The main purpose was to 
investigate how the VUI from the desktop version of the FloodViewer could be 
implemented on a PDA. Figure 23 shows the overall architecture. 

 

3.2.1 Introduction 
Based on our good experiences from the ZUI development made us choose Flash 
for this application as well. The background image is a bitmap representation of a 
map. The bitmap represents a certain time is transferred from the desktop to the 
PDA. The image contains GIS vector data (River segments, Gauge stations), 
DTED (digital terrain data), and raster-based radar rain data. Rain data from the 
gauge stations are imported directly in the program and then displayed as a table. 

Figure 23: The overall architecture 
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3.2.2 Features 
In this Pocket PC version of the 
FloodViewer, zooming, panning and other 
basic functions are implemented in a very 
easy-to-learn fashion. In the bottom left 
corner of the window there is a scrollbar. To 
zoom in, simply use the Pocket PC pen and 
drag the scrollbar handle up. To zoom out, 
drag it down. To pan the map around, use 
the pen and drag it around. You can drag the 
map to a certain position, lift the pen, and 
then continue to drag from another position. 
These user controls work in the same way as 
on the desktop where the mouse is used 
instead of the pen.  

Figure 25 shows the furthermost zoomed 
out position, with the map at about 20% of 
its original size. You are able to zoom in 
until the map is 150% of its original size.  
As seen in Figure 24, there is a smaller 
version of the map to the right of the 
scrollbar. This “context-map”, with its thin 
frame that moves around and shows the 
position of the map, gives the user a rather 
good idea of where on the map he/she is 
looking. This also implements the concept 
“Focus and Context”, as described in 
chapter 1.5.  

If you compare Figure 27 with the image of 
the desktop version of the FloodViewer in 
Figure 26, you can see that the “context-
map” in Figure 27 represents the left part of 
the original FloodViewer in Figure 26. Both 
representations show the user, the exact part 
of the map the user is focused on, and by doing so, give the user an idea of the 
whole context. In Figure 28 you can also see that the map is dragged to an offset 
position and this is clearly shown on the “context-map”. 

By clicking on a gauge station (red triangle) you can view the actual time-based 
rain data for a 24-hour period To view rain data available at the gauge stations, 
use the Pocket PC pen and click on a triangle shaped gauge station. A small 
window with a scrollbar will pop up in the top left corner of the screen. This 
window contains rain data for a 24-hour-period and it shows the name of the 
gauge station and the date for the collection of data. This window is also movable. 
To drag it around, just click on the small arrow-button in the bottom right corner 
of the small window. This is shown in Figure 29. The selected gauge station is 
coloured blue. To close this small window with the rain data, simply click on the 
close-button in the top right corner.  

Figure 25: The Pocket PC version of 
the FloodViewer zoomed out 

Figure 24: The Pocket PC version of the 
FloodViewer on the Pocket PC at start-
up 
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Figure 27: The Pocket PC version of the 
FloodViewer  

Figure 26: The desktop version of the FloodViewer  
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If you have moved the map around and 
zoomed in or out, there is also the 
possibility to return to the application’s 
start-up view. This can be done by clicking 
on the house-button on the menu bar. Next 
to the house-button on the menu bar there is 
a question mark. If you click on this 
question mark, help instructions will pop up 
in a separate window. To close this window 
with help instructions, simply click on the 
close-button in the top right corner.  

As seen in Figure 29 there are only two 
available gauge points (The two triangles 
with names). There are several more 
measurement stations with rain data to 
choose from but, as in chapter 2.2.5, not all 
of them were implemented since the 
purpose of this application was to test VUI methods and not implement a 
complete FloodViewer.  

The vision of how this application would 
work in reality, when operation staff needs 
to get the latest flood forecasting 
information while being in the field, can be 
described like this: 

1. The PDA user creates a mobile 
connection and starts the FV-Client 

2. FV Server launches FV on the PC 
desktop  

3. The user gives viewing commands 

using command buttons in the FV 
Client VUI 

4. FV Server continuously grabs and 
encodes the image on the local 
FloodViewer display and streams the compressed image to FV Client (also 
gauge station query information)  

5. Steps 4-5 repeat until the PDA user closes FV Client 

Figure 28: The Pocket PC version of the 
FloodViewer’s map moved around, with 
the “context-map” showing its position 

Figure 29: The Pocket PC version of the 
FloodViewer, with rain data from “Il 
Palagio” 
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4 User Study 
A usability study of our brand-
based ZUI shopping system, 
compared to a more traditional 
text-based, on-line shopping site 
was performed. Both a test plan 
and an observation plan were 
created in advance (see 
Appendix B and E). We 
developed a text-based PDA 
version with hyperlinks, using 
the same product categories as in 
the ZUI version, to perform a 
comparable study between the two 
systems. The objectives of our 
study were to examine the initial design ideas behind the brand-based ZUI 
shopping system and find out if the user interface design could be further 
improved, and to compare its overall usability against text/hyperlink-based 
shopping on a PDA. We also wanted to test the performance and user friendliness 
of the Flash system as a tool for developing ZUI applications for PDAs.  

As seen in Figure 31, the text-based interface has a start page including the head 
categories. A list with all the products from that category, are placed below. In 
Figure 32 it is clear that the ZUI is brand-based and all the products are divided 
into brands. 

4.1 The Task 
Half of the group of 
participants was asked to 
purchase six different 
products (see Appendix C 
and D) using brand-based 
ZUI shopping and then 
repeat the same procedure 
with the text/hyperlink-
based system. Half of the 
test group was told to do 
the opposite. That is, they 
used the text-based 
application first, followed 
by the ZUI.  

4.2 User Background  
Ten university students, 50% males and 
50% females, 22 – 26 years old, were 
selected for the evaluation. Three 

Figure 31: The text-based 
interface’s different “steps” after 
clicking on “Male Toiletries” 

Figure 30: The User study – One of the test 
users in action
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participants had previous experience with a PDA. All participants had between 
average to high experience of computers and some experience of on-line 
shopping.  

4.3 Time measurements and observation results  
During the test, the time needed to purchase each of the six items was measured 
(see Appendix K). The diagram in Figure 33 shows the time taken, in seconds, to 
purchase the products in both interfaces. Columns 1 (text/hyperlink) and 2 (ZUI), 
to the left in Figure 33, show the average time needed to purchase the six products 
during their first attempt to use the interface. Columns 3 and 4, to the right in 

Figure 32: The ZUI’s different 
levels, after clicking on “Household 
Care” and then “Sun”
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Figure 33: Average test finishing time 
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Figure 33, show the corresponding time needed after purchasing the six items 
once in the other interface. 

The results demonstrate that the ZUI and the traditional user interface give similar 
average shopping time, although the participants have previous experience with a 
text/hyperlink-based user interface while the ZUI brand shopping is new to them. 
The left columns show that the ZUI is actually faster for a first time shopper 
compared to a traditional shopping site. 

During the test we also made some observations about how the test users handled 
the situation. An observation scheme was created (See Appendix F and G), with 
observation results like: “Finds the right product”, “Hesitates”, “Chooses the 
wrong path”, “Get stuck”, “Needs assistance” etc. This gave us a result that 
proved that the first time the user tries to use an interface; it is more likely that the 
user will hesitate or get stuck. It also showed us that the ZUI made the user 
hesitate more often than the text-based interface did. This probably is caused by 
the test users’ lack of experience of a ZUI. The assistance needed during the test 
was mainly caused by the test users’ inexperience of using a PDA-pen. An 
interesting observation was 
that most of the users 
spontaneously used the 
home-button in both 
interfaces, to go back 
“home” to the start-
window, while the question 
mark-button hardly ever 
was used in either 
interface. The fact that the 
help instructions hardly 
ever was needed, could 
depend on the rather 
careful instructions on how 
to use the interfaces, the 
test users received at the 
beginning of the test. In 
Figure 35, this is also shown 
by the low grade the test 
users gave the importance of 
the help instructions under the question mark.      

4.4 The questionnaire 
After the test session, the test user was told to fill out a questionnaire (see 
Appendix H) about the two interface styles. These are some of the comments we 
received about the ZUI (see Appendix I):  

 “The images make the shopping much more fun and easier because 
you can recognise a brand so much faster.” – Johanna 

 “It is much more fun and easier when you have understood how to 
navigate. I want to see the different brands of the products.” – Jonas 

 “Simple to use, even for a beginner.” – Linda 

Figure 34: The User study – One of the test users in 
action 
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 “A simple and more commercial interface for ordinary people.” – 
Jennie 

The diagram in Figure 35 shows the average marking the test users gave the 
interfaces, when answering questions about them in the questionnaire. Grade “7” 
was the highest grade, and grade “1” was the lowest grade, the users could give 
the interfaces. As you can see the two curbs do not differ a lot and there is an 
overall good marking. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The ten different questions shown in the diagram in Figure 35 are: 

1. It was easy to get started. 

2. It was easy to buy the first product. 

3. It gradually became easier to buy a product. 

4. The interface was fast enough. 

5. The text was easy to read.  

6. The symbols were easy to understand. 

7. Importance of the help instructions under the question mark. 

8. There is a lot of unnecessary information in the interface. 

9. It was boring to use the interface. 

10. What is your overall picture of the interface? 

 

 

1

2

3

4

5

6

7

ZUI 5,6 5,4 5,7 5,1 5,3 5,1 4,11 1,7 2,4 5,5

Hom epage 5,7 5,9 5,5 5,8 5,6 5,11 3,38 2,1 2,5 5,3

1 2 3 4 5 6 7 8 9 10

Figure 35: Average marks for the two interfaces 
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5 Results & Conclusions 
This diploma work was concentrated on visualisation on PDA. Two case studies 
were implemented and three different development tools and languages were 
used. A user study was conducted on one of the developed applications, 
comparing a text-based UI with a brand-based ZUI. The results and conclusions 
from the case studies and the user study are listed below. 

• The results from the preliminary study showed that the choice of tool, for 
development of UIs for Pocket PC has to be considered. Our primary 
choice would be Flash because of its many features, its good graphics 
support and excellent compatibility. If performance is prioritised then C# 
and SDE might be used, while Java can be better tool for easy 
implementation of ZUI features. 

• After trying both Java with Piccolo and Flash in the development of the 
ZUI, the conclusions from the preliminary study proved to be true. The big 
differences are that Java with Piccolo has many ready-to-use functions that 
are quite static and they are supposed to be used in a certain way. The 
programmer can control neither the exact coordinates, nor the amount of 
zooming, which is quite frustrating. 

• Flash on the other hand have no ready-to-use functions for ZUIs, but have 
other features that can be taken advantage of. As mentioned earlier, the 
main advantage and what makes ZUI development possible is that it is 
based on vector graphics. This makes objects very easy to scale without 
loosing quality. The exact coordinates and amount of zooming can be 
controlled, but everything takes a little more time to program, since, for 
example, a zooming function has to be written by the developer. Our 
opinion is although that control is to prefer in front of ready-to-use 
functions. It is much more interesting and rewarding to program if 
everything can be dynamically changed.  

• One subject that should not be overseen is Flash’s platform independency. 
Flash works on Pocket PC without any change in the code from the 
desktop version. Java on the other hand can be quite tricky to install on 
Pocket PC. One solution, which is very drastic, is to install a whole new 
operating system based on Java. In most cases the user does not want to 
sacrifice everything in the Pocket PC, (which has to be done if a Java 
operating system is installed) just to be able to view a Java application.  

• Another major advantage with Flash is the use of Layers, which have the 
same features as object orientation in for example C++ and Java. When 
comparing Flash to the eVB, which the test application was based on, the 
Flash implementation’s performance is much better. As mentioned earlier 
the graphics performance in eVB is unsatisfying. When developing UIs, 
graphics performance is very important and this clearly puts Flash in a 
better position. The fact that Microsoft has chosen to discontinue the 
eMbedded Visual Tools and put their efforts into Visual Studio .NET and 
SDE is a clear sign that Microsoft do not believe in eMbedded Visual 
Tools. The experience from this project confirms the lack of potential and 
their choice to integrate it into Visual Studio .NET is probably wise. 
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• Flash has proven to be an excellent development environment, and future 
UI and dynamic graphics in mobile devices may and can very well be 
developed in Flash. 

• In the user study, participants were asked to rank the text-based interface 
and the brand-based ZUI. The final, and most important question, “What 
was your overall reflection of the interface” resulted in higher ranking for 
the ZUI but also the average ranking for all questions was better for the 
ZUI (see tables in Appendix J). When taking into consideration that the 
text/hyperlink interface is well known to everybody available in most Web 
shopping systems, and that our test users had no experience with a ZUI, 
one could predict a very good potential for ZUI on PDAs. One interesting 
result was also that users with high computer experience preferred 
performance instead of quality (see Appendix J), which shows that the 
target group has to be considered when designing a PDA-based on-line 
shopping system. 

• When looking at the time measurements for the two different interfaces, it 
shows that the ZUI takes shorter time to use the first time the users where 
confronted with any of the interfaces. This is very interesting since 
everyone had used a text-based interface before and none had used a ZUI 
before. This indicates that a ZUI will not take a long time to learn and is 
very intuitive.  

• A regular supermarket generally has an economical interest and wants to 
sell as much merchandise as possible. Therefore they usually focus more 
on pricing than brands. This also applies for the supermarkets’ online 
Internet shopping, where they mix products from many different 
companies. The work being done at Unilever Research centre in Port 
Sunlight enables Unilever to convert fundamental science and new 
technology into opportunities for their brands, and from their point of 
view, the results from the user study are interesting in many ways. Since 
Unilever is one of the world's leading consumer goods companies, they 
have an interest in promoting their own brands. Therefore a brand-based 
ZUI could give them the tools to better highlight their products, and what 
the user study shows is that the overall ranking for the ZUI was better and 
also the specific rating was better for the ZUI, compared to the traditional 
list-based interface. Regarding time differences, that is, how easy or how 
hard the interface was to understand, ZUI comes out on top, which means 
that a brand-based ZUI is time efficient and the users will probably like it.  
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6 Future Work 
The FloodViewer case study demonstrates that the Pocket PC can be used to view 
flood forecasting data in the field. Next step would be to develop a real-time 
interface to the desktop version producing the images. Images can be downloaded 
using GPRS or the coming 3G network service. This would clearly show the 
advantages of being mobile and still getting data and an overview of the situation.  

The on-line brand shopping ZUI can also be further developed, for instance with a 
connection to a real database with products and other information. Comments 
from the user study showed that a desired feature would be some kind of price-
comparison. As always the application can be optimised and performance can 
always be enhanced.  

From a broader point of view, the case study of the ZUI-based brand shopping 
indicates that a zooming paradigm is feasible to use in the design of small screen 
interfaces such as the PDA. Many product categories can be viewed without any 
need for scrollbars. There is a need to reveal more about the similarities and 
differences between “desktop-sized” screens and their small counterparts and find 
out what constraints small screens put on interaction design. A particular issue is 
the effect of number of layers of zoom on user orientation/disorientation - how 
complex can you make the zooming environment before a user starts to feel lost 
and out of control. There is no doubt that PDAs and powerful mobiles with 
smaller screens will increase exponentially.  The user interfaces for commonly 
used PC desktop applications must be adapted to smaller screens based on new 
and innovative interaction methods like ZUI and VUI. 
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7 Abbreviations 
Abb.: Stands For: Explanation: 
API Application Programming Files used for development of applications 
 Interface 

C#  Programming language included in Visual 
  Studio .NET 

CLR Common Language Runtime 

COM Component Object Model 

CPU Central Processing Unit The main component in a computer which 
  makes all the calculations 

eVB eMbedded Visual Basic Programming language included in 
  eMbedded Visual Tools 

eVC++ eMbedded Visual C++  Programming language included in 
  eMbedded Visual Tools 

GAPI Gaming API API used to develop games in eVC++ 

GDI Graphics Device Interface 

GUI  Graphical User Interface 

JVM Java Virtual Machine Application required to run Java programs 

PDA Personal Digital Assistant Handheld computer 

SDE Smart Device Extensions Add-on to Visual Studio .NET 

SDK Software Development Kit  Files used for development of applications 

SSI  Small Screen Interface 

TCP/IP Transfer Control Protocol / Protocol used on the Internet to transfer 
 Internet Protocol information, for example web pages 

UI User Interface 

VB Visual Basic Programming language included in Visual 
  Studio .NET 

VUI Visual User Interface 

ZUI Zooming User Interface Interface based on zooming 
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9 Appendix 

9.1 Appendix A – Unilever specification 
 

Mikael, 

I've had some meetings to try and firm up some ideas for the PDA demonstrator. 
What the project here ideally wants an answer/any insights about the following 
question: 

“Do people find it easier to navigate about multimedia data content when exposed 
to it via a ZUI as opposed to a Web type interface, especially in situations where 
the screen space is at a premium such as with a PDA"                 

They are very flexible on what the actual demonstrator is, but what they would 
like to see is an evaluation relative to a standard (say Web based) interface. This 
would seem to fit quite well, since it gives us the most freedom in thinking about 
functionality of the demo while the requirement for some sort of an evaluation 
helps us drive toward a fixed finishing point and would give Daniel some 
experience in HCI evaluation, which, if he is interested in the general area of 
programming/developing novel devices would be important and useful to him. 

Following this, I think the demo should be such that we can do some sort of task 
based evaluation, involving a search to find an item(s) or some information using 
the ZUI interface and a corresponding Web type interface and comparing user 
feedback as to how intuitive/easy it was [I guess they would have to be trained a 
little on how to manipulate ZUIs to balance up previous experience with 
wimp/PDA interface] 

My suggestion for the content is a small bit of an online supermarket implemented 
by ZUI  [I have lots of thoughts about how this might look - I think ZUI would 
allow for a much more brand centric design which would be a great improvement 
over the dreadful traditional implementations] vs. the same content implemented 
via a simple browser interface. [Maybe even use a real online supermarket 
accessed via the pocket PC as the comparison] 

For the evaluation the user would be asked to collect a particular set of products, 
the same set for both types of interface, and we would monitor time taken etc as 
well as usual questionnaire type things?  

Even if the demo is simple, with perhaps a limited range of choices, some useful 
conclusions about ZUI's might be made which we would be interested in. 

What do you think? I'm sure we could find a way of embedding some Openviz 
functionality into the demo if required, maybe a plot of purchase habits, or a study 
of how you rotate a 3D scatterplot in a ZUI environment 

 

cheers 

Rob 
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9.2 Appendix B – User study – Observation plan 
 

The goal 
The goal with the test is to investigate the user-friendliness of a Zooming User 
Interface and a Homepage Interface in a Pocket PC, to be able to make 
comparisons between the two of them. 

Time and place 
The tests are carried out in February 24th and 25th, 2003, for the Department of 
Science and Technology, at the University of Linköping, Campus Norrköping. 

Timeframe 
The test session is estimated to approximately 10 hours. 

Computer support 
The computer to be used during the test session is a Pocket PC, with no 
connection to the Internet. 

Software 
There is a need for a web-browser on the Pocket PC with the Macromedia Flash 
plug-in. 

The situation before the homepage test 
The Pocket PC shall be ready to use and the web reader shall be open and show 
the chosen homepage for the test. The Cache memory and previously visited 
homepages shall be cleared before the test session.  

The situation before the ZUI test 
The Pocket PC shall be connected to the Internet and the web browser shall be 
open and show the chosen homepage for the test, with the zooming user interface 
present. 

Test supervisor 
Frida Stam and Daniel Ricknäs will be the supervisors of the test during all test 
sessions. Daniel Ricknäs is responsible for the introduction and information 
before the tests. Frida Stam is responsible for the technical equipments being 
used. They will both be taking notes and fill out the observation scheme with the 
observations and measurements being taken during the test session.   

Amount of test users 
There is a need for at least 5 users and there are resources to carry out 10 test 
sessions.  
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9.3 Appendix C – User study – Test assignments  
 

1 Buy one bottle of Organics Shampoo Good Hair Days, 400 ml.  

 

2 Buy one Solero Tropical Fruit Ice Cream, 1 litre.  

 

3 Buy one bottle of Lynx Shave Gel Smooth, 200 ml. 

 

4 Buy two Birds Eye Frozen Mega Burgers, 320 g.  

 

5 Buy Sun Dishwasher Powder, 10 kg. 

 

6 Buy Persil Washing Tablets Colour, 720g. 
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9.4 Appendix D – User study – Test assignments - Key 
 

Number Assignment  Path (homepage) Path (ZUI) 

---------------------------------------------------------------------------------------------------------- 

 

1 Buy one bottle of  Hair Care               Hair Care - Organics 

 Organics Shampoo    

 Good Hair Days,  

 400 ml.  

 

2 Buy one Solero Ice Cream               Ice Cream - Solero 

 Tropical Fruit  

 Ice Cream, 1 litre. 

 

3 Buy one bottle of Male Toiletries            Male Toiletries - Lynx 

 Lynx Shave Gel  

 Smooth, 200 ml. 

 

4 Buy two Birds Eye Frozen Food                Frozen Food - Birds Eye 

 Frozen Mega  

Burgers, 320 g. 

 

5 Buy Sun Dishwasher Household Care           Household Care - Sun 

 Powder, 10 kg. 

 

6 Buy Persil Washing Fabric Care                Fabric Care - Persil 

Tablets Colour, 720 g. 
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9.5 Appendix E – User study – Test plan 
 

Introduction for the test users 

 
The test user with be receive following information before the test session is carried 
out: 

• The data being collected may serve as a basis of a comparison between the user-
friendliness of a Zooming User Interface and a Homepage Interface in a Pocket 
PC. 

• The test user will be solving some tasks using the Pocket PC. 
The tasks will be some sort of shopping-tasks, where the user will be told to buy, 
for example, one bottle of Hair Care Organics Shampoo Good Hair Days, 400 
ml.  

• After the tasks have been performed shall the user fill out a questionnaire. 
• The test user can at any time choose to terminate the test session or the current 

task. 
• It is the user-friendliness that is being tested, not the test users. 
• Observations and timing will be performed during the test session. 
• The user will be encouraged to think out loud and express his/her feelings and 

thoughts about the task being performed. 
• The test results are confidential and no outside person will have access to, or be 

able to recognise any individual from, the test results. 
• The test supervisors will provide as little assistance as possible. 
• The test user will be told not to discuss the test session with anyone that will 

perform the same test at a later time. 
• The equipment being used is a Pocket PC without Internet connection. 
• For the Pocket PC a pen device will be used to help the user to navigate the ZUI 

and the homepage. 
• The test user will have the possibility to ask the supervisors questions before the 

test, but not as much during the test.    
 
 

The criterions for judging whether the test user has completed the task in a 
right way or a wrong way 

 

• The test user is considered done with a task when he/she has been able to buy 
the product given in the assignment. (The buy-confirmation dialog-box is 
shown) If the test user at any time chooses to terminate the test session, the test 
session is considered unfinished. 

• A test user has made an error when he/she has performed an ineffective action, 
i.e. an action that will not take the user closer to the right answer. When the test 
user makes an error, by clicking the wrong link or the wrong button, this is 
treated as an error regardless if the test user discovers the error and corrects it 
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immediately. A faulty answer is counted as an error. This occurrence of these 
different events will be noted during the test session by the test supervisors. 

 

 

The different kinds of aid available for the test user:  
 

• The aid available for the test user is the help instructions received by clicking on 
the question mark in the ZUI and the question mark on the homepage.  

• Help from the test supervisors.  
 

The extent of help provided from the test supervisors: 
 

• The test users will be provided some assistance if the Pocket PC breaks down, 
when the test user does not understand the given task or if the test user is 
completely stuck or find the situation uncomfortable.  

• When the test user is in need of help, the test supervisor shall first give the test 
user some tips. If this does not help the test user to progress further, the test 
supervisor shall provide the test user with more concrete instructions.  

 

The data being noted and registered, and the analysis of this data: 
 

• The collected data will consist of the time taken to perform each task, the 
amount of test users performing each task, the amount and type of help needed, 
the amount and type of errors being made and the comments being made by the 
test user about the different tasks. Data from the questionnaire will be registered. 

• From the collection of the different data from the test session, statistical 
calculations will be made for the estimation of user-friendliness of the ZUI and 
the homepage. 
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9.6 Appendix F – User study – Observation scheme – 
Homepage 
 

Name _______________ 

 

Time   Task accomplished 

1______                       1 

2______                       2 

3______                       3 

4______                       4 

5______                       5 

6______                       6 

 

Finds the right product: 1___  2___  3___  4___  5___  6___   

Hesitates:  1___  2___  3___  4___  5___  6___   

Chooses the wrong path: 1___  2___  3___  4___  5___  6___   

Get stuck:  1___  2___  3___  4___  5___  6___   

Finds the wrong product: 1___  2___  3___  4___  5___  6___   

Needs assistance:  1___  2___  3___  4___  5___  6___   

 

Notes:  ___________________________________________________________ 

   ___________________________________________________________ 

            ___________________________________________________________ 

            ___________________________________________________________ 
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9.7 Appendix G – User study – Observation scheme – ZUI 
 

Name _______________ 

 

Time   Task accomplished 

1______                       1 

2______                       2 

3______                       3 

4______                       4 

5______                       5 

6______                       6 

 

Finds the right product: 1___  2___  3___  4___  5___  6___   

Hesitates:  1___  2___  3___  4___  5___  6___   

Chooses the wrong path: 1___  2___  3___  4___  5___  6___   

Get stuck:  1___  2___  3___  4___  5___  6___   

Finds the wrong product: 1___  2___  3___  4___  5___  6___   

Needs assistance:  1___  2___  3___  4___  5___  6___   

 

Notes:  ___________________________________________________________ 

   ___________________________________________________________ 

            ___________________________________________________________ 

            ___________________________________________________________ 
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9.8 Appendix H – User study – Questionnaire 
 

Background information and computer experience 
 

Name:  ___________________ 

Gender:  Female / Male 

Age: ______ 

 

1. Do you have/have had access to a computer…None / At home / At work / Both 

 

2. Hours of computer related work every day...1h or less / 1-3h / 3-5h / 5h or more 

 

3. Do you have/have had access to a Personal Digital Assistant 
(PDA)......……………………………………..…None / At home / At work / Both 

 

4. Hours of PDA related work every day……..1h or less / 1-3h / 3-5h / 5h or more 

 

5. Estimate, on a scale from 1-7, your experience of 
computers..…………………………………………………….1   2   3   4   5   6   7  

 

Net shopping experience  
 

6. Hours of Internet related work every day…..1h or less / 1-3h / 3-5h / 5h or more
   

7. Experience of shopping via the Internet……………Never / A few times / Often 

 

8. Experience of grocery shopping via the Internet.….Never / A few times / Often 

 

The zooming user interface (ZUI) 
 

9. It was easy to get started……………………………………1   2   3   4   5   6   7 

 

10. It was easy to buy the first product………………………..1   2   3   4   5   6   7 

 

11. It gradually became easier to buy a product………………1   2   3   4   5   6   7 
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12. The interface was fast enough……………………………..1   2   3   4   5   6   7 

 

13. What is the most important thing for you……………………...Speed / Quality 

 

14. The text was easy to read………………………………….1   2   3   4   5   6   7 

 

15. The symbols were easy to understand…………………….1   2   3   4   5   6   7 

 

16. Importance of the help instructions in the “Question mark”1   2   3   4   5   6   7 

 

17. There is a lot of unnecessary information in the ZUI...…...1   2   3   4   5   6   7 

 

18. It was boring to use the ZUI………………………………1   2   3   4   5   6   7 

 

19. My expectations of the ZUI were high……………………1   2   3   4   5   6   7 

 

20. What is your overall picture of the ZUI……………...……1   2   3   4   5   6   7 

 

Comments 
 ____________________________________________________________ 

 ____________________________________________________________ 

 ____________________________________________________________ 

 

The homepage 

 

21. It was easy to get started…………………………………..1   2   3   4   5   6   7 

 

22. It was easy to buy the first product………………………..1   2   3   4   5   6   7 

 

23. It gradually became easier to buy a product………………1   2   3   4   5   6   7 

 

24. The interface was fast enough…………………………….1   2   3   4   5   6   7 

 

25. What is the most important thing for you……………………..Speed / Quality 
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26. The text was easy to read………………………………….1   2   3   4   5   6   7 

 

27. The symbols were easy to understand……………………..1   2   3   4   5   6   7 

 

28. Importance of the help instructions in the “Question mark”1   2   3   4   5   6   7 

 

29. There is a lot of unnecessary information on the homepage1   2   3   4   5   6   7 

 

30. It was boring to use the homepage..……………………….1   2   3   4   5   6   7 

 

31. My expectations of the homepage were high..…………….1   2   3   4   5   6   7 

 

32. What is your overall picture of the homepage..…………...1   2   3   4   5   6   7 

 

Comments
 ____________________________________________________________ 

 ____________________________________________________________ 

 ____________________________________________________________ 

 

Homepage versus ZUI 
 

33. I think I found and bought all six products on the homepage……….Yes / No 

 

34. I think I found and bought all six products in the ZUI………………Yes / No 

 

35. Which interface do you prefer…..……………………………Homepage / ZUI  

 

36. Which interface do you find easier to use……………………Homepage / ZUI  

 

Why would you rather use the ZUI instead of a homepage where appropriate? 

______________________________________________________________ 

______________________________________________________________ 

 

 



 

 53 

What is your opinion regarding a brand-based net shopping interface, like the one 
used in the ZUI, compared to a “normal” interface, like the one used in the 
homepage? 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

 

Comments
 ___________________________________________________ 

 ___________________________________________________ 

 ___________________________________________________ 

 ___________________________________________________ 

 ___________________________________________________ 

 ___________________________________________________ 

 ___________________________________________________ 

 ___________________________________________________ 

 ___________________________________________________ 

 ___________________________________________________ 

 ___________________________________________________ 

 ___________________________________________________ 
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9.9 Appendix I – User study – Quotes from the 
Questionnaire 
 

User 1:  
ZUI   

”The difficulty with ZUI is to find the right category when the task was to find a 
specific named product. The translation between the name of the brand and the 
logo also contributed to the reduction of speed.” 

Homepage 

“With the awareness of the product categorisation from the previous task, the 
navigation to the right product became faster. The listing of the products where 
effective, for its purposes to find a specific product.” 

Why would you rather use the ZUI instead of a homepage where 
appropriate? 

“If I did not knew what exact product I am looking for, in a selection of similar 
products.” 

What is your opinion regarding a brand-based net shopping interface, like 
the one used in the ZUI, compared to a “normal” interface, like the one used 
in the homepage? 

“Nicer to look at and to navigate during spontaneous shopping, but the habit of 
using a ‘normal’ interface makes this the first choice at more planned 
purchases.” 

 

 

User 2:  
What is your opinion regarding a brand-based net shopping interface, like 
the one used in the ZUI, compared to a “normal” interface, like the one used 
in the homepage? 

“Hard to compare prices for different brands. Easy to find products if you know 
what you’re looking for.” 

 

 

User 3:  
ZUI   

”It was easy to find all the products under a certain brand. No need for 
scrolling.” 

Homepage 
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“It was fast and it is nice to have all the products from the same category on the 
same page.” 

Why would you rather use the ZUI instead of a homepage where 
appropriate? 

“If you know exactly what you are looking for (product, brand), then I might 
prefer using the ZUI. But usually this is not the case for me. (I want to look at all 
the products in the same category).” 

What is your opinion regarding a brand-based net shopping interface, like 
the one used in the ZUI, compared to a “normal” interface, like the one used 
in the homepage? 

“I find it better when everything is gathered in one place. The products could still 
be split up in brands, for example in alphabetic order.” 

Comments 

“I find the ZUI a bit slow in certain places, but still ok. I like the homepage better 
because you can find all the products at the same time and you can compare 
prices without the need of changing pages.” 

 

 

User 4:  
ZUI   

”I have no specific comments. It worked just fine.” 

Homepage 

“It had a much better overview than the ZUI. And it was neater.”  

Why would you rather use the ZUI instead of a homepage where 
appropriate? 

“No comments.” 

What is your opinion regarding a brand-based net shopping interface, like 
the one used in the ZUI, compared to a “normal” interface, like the one used 
in the homepage? 

“Personally there is absolutely no need for a ZUI.” 

Comments 

“It was fun to try!” 

 

 

User 5:  
ZUI   

”The symbols and the text were easy to read/understand but some brands where 
not as easy-to-read.” 
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Homepage 

“The ZUI was much more fun.” 

Why would you rather use the ZUI instead of a homepage where 
appropriate? 

“It is easy to recognise the brands by their shape and name.” 

What is your opinion regarding a brand-based net shopping interface, like 
the one used in the ZUI, compared to a “normal” interface, like the one used 
in the homepage? 

“The images make the shopping much more fun and easier because you can 
recognise a brand so much faster.” 

 

 

User 6:  
ZUI   

”The first menu with the different categories is a bit hard to grasp. This could 
arise from the fact that the text is placed in boxes and these are put in two 
columns.” 

Homepage 

“It is a bit hard to know in what category the products are placed. Apart from 
that it was convenient.” 

Why would you rather use the ZUI instead of a homepage where 
appropriate? 

“The images (logos) have a strong connection between them and the brands, 
which makes the navigation easier. Plus it is nicer with colours.” 

What is your opinion regarding a brand-based net shopping interface, like 
the one used in the ZUI, compared to a “normal” interface, like the one used 
in the homepage? 

“Presupposed that you know what brand you want to buy, it is working just fine. 
But I miss (maybe) the possibility to see all the, for example, toothpastes for a 
comparison in prices.” 

 

 

User 7:  
ZUI   

”It is different to go back in the interface by clicking on the underlying heading, 
for example the logo. When this is clear to you, it was very convenient.” 

Homepage 

“It could be useful to have the main menus accessible, and then you don’t have to 
step back. The page though gets longer which is not always so good.” 
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Why would you rather use the ZUI instead of a homepage where 
appropriate? 

“It is much more fun and easier when you have understood how to navigate. I 
want to see the different brands of the products.” 

What is your opinion regarding a brand-based net shopping interface, like 
the one used in the ZUI, compared to a “normal” interface, like the one used 
in the homepage? 

“Good. You can recognise the products much faster via logos than via text, if they 
are known to you.” 

 

 

User 8:  
ZUI   

”Simple to use, even for a beginner. Sometimes hard to understand which path to 
go to.” 

Homepage 

“Also simple, but I like the ZUI’s main window better. It’s sometimes also hard to 
understand which path to go to.” 

Why would you rather use the ZUI instead of a homepage where 
appropriate? 

“If it is faster.” 

What is your opinion regarding a brand-based net shopping interface, like 
the one used in the ZUI, compared to a “normal” interface, like the one used 
in the homepage? 

“It is good to use a brand-based, but it is very important that it is simple and have 
structure.” 

 

 

User 9:  
ZUI   

”’Question mark’ – never used it, but it is important that you got the ability to do 
so/use it.” 

What is your opinion regarding a brand-based net shopping interface, like 
the one used in the ZUI, compared to a “normal” interface, like the one used 
in the homepage? 

“As it is today you are more used to the Homepage-version and therefore is this a 
little bit easier at first, but the ZUI-interface was easy to understand how it 
worked, and since it is easier to understand/remember a picture, I think it goes 
faster in the long-run to use the ZUI-interface.” 

Comments 
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“The questions or the products that I was asked to buy, were written on a paper, 
therefore is was a little bit easier (at first) to find the products when the whole 
name, etc. was written. If I would have had the old empty box of ‘Dishwasher 
powder’ etc, with the brand on, it would have been much easier with the ZUI-
interface.” 

 

 

User 10:  
ZUI   
”The images/logos probably makes it easier for new users, but it is a pity that this 
makes the speed to go down. It was hard to find the way back after the first 
purchase. But after finding out that the house is the way back home, it all works 
out just fine. Maybe an arrow or something similar, that is more related to the’ 
inner surface’ where the product is bought, could be used?” 

Homepage 

“I give it the same mark as the ZUI. ZUI was more fun though, (partly) more 
structured and simple to use after you got going, but at the same time it was slow 
compared to the homepage and maybe you get tired of zooming in and out if you 
are a frequent shopper. The homepage on the other hand was boring compared to 
the ZUI and more muddled but at the same time faster.” 

Why would you rather use the ZUI instead of a homepage where 
appropriate? 

“I like products that I find more aesthetic appealing.” 

What is your opinion regarding a brand-based net shopping interface, like 
the one used in the ZUI, compared to a “normal” interface, like the one used 
in the homepage? 

“A simple and more commercial negotiable product for most people, if that is 
what you are aiming for.” 

Comments 

“My first thought was that the ZUI was easier to use, but then I had some 
complications because I couldn’t find the way ‘back home’ and I had to use the 
help instructions (that was in itself very easy to understand and good). When I 
had learnt how to use the house-button it worked out excellent and therefore my 
final verdict is that the ZUI is easier to use. But as I said, what is gained in quality 
can be lost in speed.” 
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9.10 Appendix J – User study – Statistics 
 

Comparison between Computer Experience and opinion on speed 
of ZUI
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The tables below show all the answers from all participants. At the top the 
question number is shown and at the bottom the average mark, if applicable, of 
the question. 

 

User Gender Age ZUI Homepage 1 2 3 
        
User 1 Male 32 First Last Both 1-3h Both 
User 2 Male 26 First Last Both 5h or more None 
User 3 Male 23 First Last Both 3-5h None 
User 4 Female 22 First Last Both 5h or more None 
User 5 Female 24 First Last Both 3-5h None 
User 6 Female 23 Last First Both 5h or more Both 
User 7 Female 23 Last First Both 3-5h Both 
User 8 Female 23 Last First At home 3-5h None 
User 9 Female 23 Last First Both 3-5h None 
User 10 Female 24 Last First Both 1-3h None 
  24,3      
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4 5 6 7 8 9
      
1h or less 7 1-3h A few times Never 5
1h or less 7 3-5h Often Never 6
1h or less 6 3-5h A few times Never 6
1h or less 6 5h or more A few times Never 4
1h or less 6 1-3h A few times Never 6
1h or less 7 3-5h Often A few times 6
1h or less 7 1-3h A few times A few times 6
1h or less 5 1-3h A few times Never 5
1h or less 5 1-3h A few times Never 6
1h or less 4,5 1-3h A few times Never 6
     5,6
 

 

 

10 11 12 13 14 15 16 17 18 19 
          

6 5 4 Speed 7 5 5 1 3 5 
6 1 4 Speed 6 4  1 4 4 
5 7 5 Speed 5 5 2 2 3 4 
4 7 5 Speed 3 5 6 3 2 5 
6 6 6 Quality 4 5 4 2 2 4 
7 6 5 Speed 6 7 1 1 1 6 
6 7 6 Speed 6 6 4 2 2 2 
5 6 7 Speed 7 4 6 1 3 5 
4 7 6 Quality 4 5 3 2 2 4 
5 5 3 Quality 5 5 6 2 2 1 

5,4 5,7 5,1 0 5,3 5,1 4,111111 1,7 2,4 4 
 

 

 

20 21 22 23 24 25 26 27 28 
         

5 6 6 7 7 Speed 7 6 1 
4 6 6 3 5 Speed 4 4  
5 7 6 7 7 Speed 7  2 
7 7 7 7 5 Speed 4 5 4 
6 5 5 6 6 Quality 7 5 4 
7 5 7 5 5 Speed 7 6 1 
6 6 7 4 6 Speed 6 6 4 
5 5 5 6 6 Speed 7 7 6 
6 6 5 5 5 Quality 4 4 5 
4 4 5 5 6 Quality 3 3  

5,5 5,7 5,9 5,5 5,8 0 5,6 5,111111 3,375 
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29 30 31 32 33 34 35 36  
         

1 1 4 6 Yes Yes Homepage Homepage  
3 4 4 5 Yes Yes Homepage Homepage  
1 1 4 6 Yes Yes Homepage Homepage  
4 2 7 7 Yes Yes Homepage Homepage  
1 3 4 5 Yes Yes ZUI ZUI  
1 2 4 5 Yes Yes ZUI ZUI  
3 3 2 5 Yes Yes ZUI Homepage  
1 2 5 6 Yes Yes Homepage Homepage/ZUI  
3 2 3 4 Yes Yes ZUI ZUI  
3 5 1 4 Yes Yes ZUI ZUI  

2,1 2,5 3,8 5,3      
         
   Avg. computer experience that prefers homepage 6,2 
   Avg. computer experience that prefers ZUI 5,9 
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9.11 Appendix K – User study – Finishing time 
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The table below shows the time taken to purchase every product. 
Homepage ZUI 
 
Name Prod. 1 Prod. 2 Prod. 3 Prod. 4 Prod. 5 Prod. 6 Sum 
User 9 25 38 96 26 60 50 295 
User 7 17 35 70 16 18 32 188 
User 8 18 36 52 52 16 60 234 
User 6 19 25 58 35 17 83 237 
User 10 31 32 22 25 29 45 184 
Average 22 33,2 59,6 30,8 28 54 227,6 
User 5 14 31 25 26 20 54 170 
User 1 25 91 26 19 19 39 219 
User 3 15 43 18 16 18 26 136 
User 2 12 18 13 34 15 14 106 
User 4 22 172 25 23 19 46 307 
Average 17,6 71 21,4 23,6 18,2 35,8 187,6 
 

Prod. 1 Prod. 2 Prod. 3 Prod. 4 Prod. 5 Prod. 6 Sum 
28 30 22 37 30 46 193 
27 20 16 16 18 15 112 
15 78 18 14 15 41 181 
16 18 15 16 43 26 134 
25 43 16 20 18 18 140 

22,2 37,8 17,4 20,6 24,8 29,2 152 
15 24 15 13 20 17 104 
10 18 18 14 16 18 94 
15 18 16 13 13 15 90 
13 13 12 7 11 17 73 
23 31 23 24 21 19 141 

15,2 20,8 16,8 14,2 16,2 17,2 100,4 
 


