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Abstract. The article pays tribute to the emergence in 1993 of graphical brows-
ers that allow users to address electronic information with a point-and-click in-
terface, and places this development on a par with other important historical 
events that shaped society and the life of the individuals. It describes the resis-
tance that some voiced at the time to the prompt economical utilization of the 
Internet's new possibilities. It goes on to describe current technical develop-
ments in the human-computer interface environment that could be very, perhaps 
even comparably, important. It concludes with an appeal for the courage to de-
velop technical innovations, particularly in difficult economic times.  
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1   Introduction 

There are certain events that most of us remember fairly accurately if we are old 
enough. You know exactly what you were doing the day the Berlin Wall fell, just as 
you remember when you found out that the World Trade Center had been destroyed 
by terrorists with captured airliners, or what you were doing when you learned that 
Kennedy had been assassinated. Armstrong's steps on the moon: such moments in 
history are engraved in our memories if we have had the fortune or misfortune to live 
through them. 

There is another event that I can also remember very well:  In 1993, a colleague at 
the Fraunhofer Institute showed me an innovative program: Mosaic 1.0, one of the 
first browsers with a graphical interface. Of course, we already had an Internet con-
nection at that time, and we used the E-mail function extensively. But compared to 
today, using the Internet then was a painstaking business. It took at least a handful of 
UNIX control commands for the simplest matters. Even back then, however, we had 
more than you might think, for example, e-mail lists, the forerunners of today's Inter-
net forums. In 1993, in an institute (FIT) that today belongs to the Fraunhofer-
Gesellschaft, BSCW (Basic Support for Cooperative Work) was developed. In 1995 
this was the first fully Web-based groupware system [1] (European Software Innova-
tion Prize 1996). 
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But Mosaic and all subsequent browsers radically changed the Internet, because 
they changed the way in which we use the Internet: intuitively, graphically and with a 
substantially higher quality experience.  

"Mosaic" NetScape was already available in 1994, followed by Netscape Naviga-
tor. Perhaps some of you still remember how the new Netscape business model unset-
tled business economists: the product was supplied at no cost. Only later and  
improved versions required payment of license fees. At that time, this type of market 
entry seemed revolutionary.  Today we use Explorer, Firebird, Safari or Opera as 
browsers. Each browser is better in some areas than the others.  

It is hard to imagine that before 1993, there was not a single browser like these in 
circulation. What began so quietly in 1993, an Internet that could be used graphically 
and intuitively started a revolution. JavaScript, frames and tables soon made their 
appearance. The first Java programs were integrated. The first homepages for private 
individuals became fashionable around 1996. And from 2000, the Internet became a 
daily topic of conversation, and so its own safeguard. 

2   A Look Back 

A number of years ago, Gary Hamel described the impact of the introduction of 
browsers in the business world in an impressive article in the Harvard Business Review 
[2]. In 1994, at IBM, which at that time was experiencing great economic difficulties, 
there was an employee named David Grossman, who had also already loaded the 
abovementioned Mosaic browser on to his UNIX computer in order to familiarize 
himself with the graphical world of the Internet. Completely without the knowledge of 
the topmost management level, he formed a small team; the first corporate Intranet was 
set up, and a team of around 300 activists was put together – a growing movement that 
developed IBM's first homepage. Only after this homepage was finished was the CEO 
at that time, Lou Gerstner, included. He was quickly convinced of the new possibili-
ties. It took Gerstner's support to convince the many managers in the hierarchy of the 
opportunities offered by the Internet. From this event, Grossman developed a few 
rules, the five most important of which I would like to quote for you here: 

1. Start simple; grow fast. 
2. Trial by fire. 
3. Skip the krill (go to the top of the food chain when you're trying to sell your idea). 
4. Take risks, make mistakes quickly, fix them fast. 
5. Don't get pinned down (to any one way of thinking). 

I could relate any number of similar events at this point.   
We were ourselves very active in introducing HTML into the factory workshop, 

into manufacturing [3], [4], [5]. Today most engineers understand how expedient it is 
to use Web-based systems for designing and manufacturing. This includes such things 
as design information integration, remote system control, the use of HTML and Java 
programming, client-server architectures and, above all, the active inclusion of user 
interface design and human-machine interaction.  In those days, when we talked to the 
responsible people in companies, most of them saw the Internet as just a game, some-
thing for children. Or they were worried by the reports in the media about the unsa-
vory aspects of the Net. Serious applications in the producing trades? Most considered 
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these to be out of the question. We, or other people, or simply reality convinced them 
in a process that took many years. 

3   What Happens Next 

The past is important, because we want to learn from it for the future. Which trends 
do we see? Where can we see developments in interaction technologies today that are 
significant in the way that the Internet and browser were in 1993? How can we use 
them effectively and rapidly? 

Today, many people take it for granted that they can be reached anywhere at any 
time, that they have constant access to e-mail and data at work and at home, that they 
can listen to music on an MP3 player, skip through their digital photo collections and 
always find the right route thanks to GPS and satnav. The rapid progress in informa-
tion and communication technology has made all this possible at the touch of a but-
ton. This technology will continue to shape and facilitate our everyday lives. Tiny 
sensors and wireless communications are the key to this future, imparting new func-
tions to passive objects such as carpets, clothing and windows. As a result, they be-
come active objects which automatically adapt to the user. And they deliver valuable 
information to communication networks, which for example help drivers to avoid 
traffic jams or doctors to check the health of patients. How many of the ever-present, 
invisible helpers are actually used is a matter of personal choice: for instance, in the 
intelligent house, which autonomously ensures safety, security and optimal energy 
use, or in consumer electronics systems wirelessly networked throughout the house. 
People will also be able to deploy their own software agents to handle appointments 
and find information on the Internet.  

The best interaction with services is ultimately the one that the user does not even 
experiences as an explicit interaction. If services are embedded in the surroundings or 
if services are context aware, it is possible to reduce the extent of interaction for the 
user and to increase the accuracy of the support. Context-aware services are an en-
hancement of user-adaptive services [6]. The Fraunhofer Institute FIT has developed 
practical solutions in the field of context-aware services, e.g., for guide systems for 
trade fair and museum visitors [7], for assisting warehouse clerks [8] and for situated 
learning [9]. 

We furthermore expect that in the future, too, important impetuses for "serious ap-
plications" will come from the computer game segment. Games are an important part 
of our society. In addition to being plenty of fun, they make it possible to learn new 
skills and to try these skills out in a safe social environment, and also to explore where 
our own skills and limits lie. New human-computer interfaces allow users to immerse 
themselves in highly detailed virtual worlds, play with people from other countries and 
other cultures and experience the games together [10]. Pervasive gaming removes the 
limits of conventional games in a real (social and physical) environment and expands 
(virtual) game worlds for players and spectators.  Various electronic media are used 
here, such as electronic music, video, the Internet, computers, smart phones, etc., in 
order to blend real game environments and virtual elements as seamlessly as possible; 
instead of being tied to the PC or game console, players can move about freely in their 
natural environment, which can itself be an element in the game.  
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"Epidemic Menace" is such a pervasive gaming approach which is being  devel-
oped in the integrated EU project IPerG by a consortium of leading European research 
institutes and companies [11]. Internet players are tied to players in the real world via 
augmented reality. In addition to the Fraunhofer Institute for Applied Information 
Technology FIT, some of the other participants are Sony NetServices, Blast Theory, 
Daydream, the Swedish Institute of Computer Science, Nokia and the Mixed Reality 
Laboratory at the University of Nottingham. Epidemic Menace includes design and 
evaluation methods, as well as marketing strategies as the basis for attractive and 
profitable games, the development of an optimized technical infrastructure, efficient 
design tools and user interfaces suitable for games.  

Speaking very generally, multimodal, immersive worlds are particularly fascinat-
ing when various stimuli give rise to an overall impression that is perceived as the 
integrated user experience. Such approaches, such as linking visual, acoustic and 
tactile input and output modalities, have meanwhile come to be used in diverse appli-
cation scenarios. We are also presenting an article on this at this conference [12]. 

Very generally, many IT applications will be offered and used as services in the fu-
ture.  The boundaries between a company's internal solutions and its external service 
offers are becoming blurred. New applications and business models networked via the 
Internet are establishing themselves as attractive alternatives or supplement to exist-
ing solutions. At Fraunhofer ISST, at Fraunhofer FOKUS and at Fraunhofer IAO, we 
are working not only on new technological formats and solutions, but also on utiliza-
tion strategies, concrete solutions and future business models [13], [14]. Successful 
Internet information systems must strike a delicate balance between autonomy, flexi-
bility, and governance [15]. 

Collaboration also calls for semantic integration: documents that know where they 
belong. This includes Theseus, a research program for developing a new, Internet-
based knowledge infrastructure funded by the BMWi (German federal ministry of 
economics and technology) with a grant of roughly 90 million euros. In addition to 
the Bertelsmann subsidiary SAP and Siemens, research partners are a total of ten 
Fraunhofer Gesellschaft institutes receiving grants, as well as other research organiza-
tions and universities [16]. The program is expected to produce its results in the form 
of innovative products, tools, services and business models for the World Wide Web, 
as well as the service and knowledge society of tomorrow.  

The program consists of six so-called Use Cases, each of which is led by a "Use 
Case Captain" from a company, and of a Core Technology Cluster, led by Fraunhofer, 
for the basic technologies. Further "transversal activities" are the development of 
business cases at Fraunhofer IAO and the assessment and evaluation of the technolo-
gies by Fraunhofer IDMT [17]. The accompanying research, under the direction of 
Prof. Weber from ISST, includes the development of new methods for project profil-
ing and service profiling as an innovation management tool.  

The acceptance of new interaction technologies hinges on the stability, robustness 
and performance capability of the systems that build on them. The Fraunhofer Insti-
tute FOKUS applies systematic and automated testing methods, which were devel-
oped in the European ITEA projects TT-Medal and D-MINT, among others [18], [19]. 
These are used, for example, for safeguarding Web service-based systems [20], busi-
ness processes [21] and medical workflows in accordance with IHE [22]. In one current 

research project at Fraunhofer FOKUS, questions involving the trustworthiness of 
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network-based offers such as online purchasing or personal networks, which are cen-
tral for all Internet users, are examined. In order to offer users better assessment and 
control possibilities for their Internet use, technical and organizational aspects of 
trustworthiness are analyzed, modeled and evaluated. 

4   Interfaces and Peripherals 

When there's a discussion of interfaces, it often centers not on interfaces, but on new 
peripherals. 

Portable computer displays are a terrible nuisance. They are scarcely usable on air-
planes, because there is not enough room to flip the display back. They are delicate, 
expensive, heavy and use up the battery. Displays the size of those on portable com-
puters offers reasonable resolution, but they are too large to be used on PDAs and our 
growing collection of devices in our jacket pockets.  

One possible solution can be found in a projector that is barely largely than a sugar 
cube [23]. Now Fraunhofer researchers have improved their mini-projector to the point 
that it can project jitter-free pictures when held in the hand. PowerPoint presentations 
during a business trip can be shown on the spot, and it is no longer a problem for peo-
ple to find their way in unknown cities when they use a city map projected on the wall 
of the nearest building. No matter whether the projector is put into our cell phone, PDA 
or digital camera: soon we will always have a mini-laser projector in our pocket. 

The various display techniques developed at different Fraunhofer institutes, e.g. at 
Fraunhofer HHI, enable any content to be presented in augmented, immersive 3D 
format [24]. Applications range from the immersive 3D dome cinema, to mixed-
reality applications where reality and the virtual world merge, through to presentation 
on mobile terminal units. An auto stereoscopic display system provides users stereo 
visualization without the uncomfortable and inconvenient drawbacks of wearing ste-
reo glasses or head-mounted displays. The users perceive a different image with each 
eye, giving a stereo image. Our solution from Fraunhofer Heinrich Hertz Institute 
uses an eye tracking system to automatically adjust the two displayed images to fol-
low the viewer's eyes as they move their heads.  

This brings us to the subject of acoustics, which is also a part of the human-
computer interface of the future.  

By means of the Wave Field Synthesis technology, every room can be filled with 
natural and realistic sound [25]. The optimum sound in a room, e.g., a movie theatre, 

can usually be experienced by only few people in the audience. Outside of this deter-
mined local range, the quality for optimal sound cannot be provided. Other deficien-
cies of these surround sound systems are the lack of realistic reproduction of natural 
and virtual sound sources. The Wave Field Synthesis based IOSONO sound system, 
developed at Fraunhofer IDMT, creates natural sound fields for every room and seat. 
The basic idea comes from the Huygen's principle of wave propagation. Using this 
principle in conjunction with audio allows - not only in cinemas - the realistic emula-
tion of virtual sound sources and waves by using of a ring of loudspeakers around the 
listening space. Every listener is able to enjoy his own sonic sphere where he per-
ceives dialogues and effects from the right acoustic perspective. This reproduction of 
3D-wave fields in real time also offers new possibilities for editing and mixing of 
sound scenes. 
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5   Outlook 

IBM was in an existential crisis in 1994. Today, when everyone is asking:  

• "How can we avoid the impact of the incipient economic crisis?  
• How can we stabilize already plunging figures and reach our budgeted targets? 
• Where can we save additional costs?" 

The message of the events from that time, not only at IBM, a company that was 
really doing poorly, is more important than ever.  Success or failure starts in our 
heads. The brain construes the future. Feed it the right input, so that the right output 
emerges. We must have a climate free of fear and threats in order to develop new 
ideas and forge new paths. We must have friendly conditions so that employees can 
and want to provide their intellectual potential fully and completely to the company. 
Focus on what can work. Instead of questions directed inwardly, such as those above, 
which are usually the type asked in the crisis, questions focused on the customers, or 
an examination of the new technologies and their opportunities, bring us much fur-
ther. Then the attention is focused outwards, and not inwards. 
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