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Abstract. This paper investigates how the technology of augmented reality and 
mixed media will shape and affect future design strategies. Although the 
technology was developed back in the 1990s, its dissemination has been slow. 
Particularly in the field of design practice, as well as in design research, new 
media technologies offer an interesting alternative for producing, visualizing, 
and embodying (data-enhanced) spaces. For scenography in terms of an 
integrated space-related design discipline, (focusing on spatial access to topics 
including perception and analysis of spaces) the use of interactive spaces 
provides a new variety of possibilities in organizing and solving problems by 
applying a spatial perspective. Therefore it is important, not to leave the 
emerging media spaces exclusively to the rapidly changing information-age 
technologies. This contribution aims at making designers aware of the technical 
possibilities and fosters their participation in its development and application.  
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1 Introduction 

Augmented reality technology is of little significance in daily design practice and has 
only slowly become available since about 2010. This might be due to the fact that, on 
the one hand, the development of the technology has been modest, and there has been 
a lack in possible practical applications on the other. The term augmented reality was 
established in the 1990s and refers to the extension real world via a virtual one. 
Technically speaking, one can only talk about augmented reality by referring to 
virtual objects; however, according to current opinion, it is understood that both 
textual information and the extension of the real world constitute augmented reality. 
When reality is augmented with additional text (two-dimensional objects), it becomes 
augmented reality in a broader sense. Key aspects of augmented reality are 
interactivity in real-time, hybridization of physical and virtual space, as well as 
enhancements of sensory perception. Augmented reality is based on tracking systems 
like global positioning systems (GPS). An assumption of this paper is that augmented 
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reality – like mixing of physical und virtual space – has a significant impact on how 
we move through spaces, on how we navigate and also how systems for navigation, 
orientation and wayfinding are designed.  

With augmented reality, we have two spaces that need to be differentiated more 
distinctly: The physical space that is our environment, e.g., a city in which we move, 
work and live, and the virtual space, which provides or rather amplifies this physical 
space with additional information. Augmented reality brings these two spaces 
together, and moreover enables additional value creation through the expansion of 
sensory perception. Augmented reality is allowing the addition of graphics, sounds 
and multimedia data to be transposed over a real-world environment in real-time. 
Thus it changes the way we see the world. Imagine yourself walking through a city 
with an augmented reality display. The display shows your exact location and informs 
you of nearby points of interest (POIs) or the next coffee shop. Augmented reality 
enhances the view of the real world by augmenting the environment with virtual 
objects to provide additional information to users. Currently, the most common 
technical application is augmented reality embedded in smartphones (digital data are 
superimposed onto the real world representation seen on a smartphone display as 
viewed through the built-in camera).  

Due to the many processes that are pervading throughout our virtual and physical 
world, new (hybrid) spaces are generated that have substantial impact on design – 
meaning on how the space is organized, structured, received and formed. The 
following questions are to be looked at and investigated more closely:  

─ What will be, and is there, significant impact of augmented reality on design? 
─ How are augmented reality technologies possibly going to influence design? 
─ How can and will augmented reality technologies improve graphical 

representation? 
─ How can and will augmented reality technologies support orientation? 

2 Applications of Augmented Reality 

To date the technology has been developed mainly at universities, research labs, e.g., 
EPFL + ECAL Lab,1 and by media artists, e.g., Janet Cardiff & George Bures Miller2 or 
Jan Torpus (Institute of Research in Art and Design, Academy of Art and Design HGK 
FHNW in Basel). Although augmented reality has not yet seen substantial market entry, 
it is “seen as one of the technologies of the future, which in the next 5–10 years will 
become of particular importance” (Mehler-Bicher/Reiß/Steiger 2011: 4); as cited in 

                                                           
1  In the exhibition Give me more (22.02.–02.03.2013 in New York/USA) the lab showed various design 

and art positions of augmented reality. See also: http://www.eyebeam.org/events/ 
gimme-more-is-augmented-reality-the-next-medium (06.12.2013). 

2  Alter Bahnhof Video Walk (2012) in the old train station at dOCUMENTA(13) (09.06–16.09.2012 in 
Kassel/Germany). See also:  
http://www.cardiffmiller.com/artworks/walks/bahnhof.html (30.12.2013). 
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Gartner 2009.3 With the planned rollout of Google Glass (glasses with a micro display, 
camera and voice input), there certainly will be additional impetus in the market. The 
data glasses are interesting because information appears in the visual field, and thus 
being in a space becomes part of perceived space and the resulting impressions are 
much stronger than seeing data merely appearing on a screen. By having the data within 
the visual field, the technology of augmented reality makes an interesting shift to 
becoming scenography, involving the concept of immersion. Immersion is to be 
understood here as “the sensory-spatial perception, the dissolution of distance as well as 
the participation in experiences” (Schranz 2013: 84).4 The term can be equated with 
immersion in rooms or also into experience(s). In other words “to be transported to this 
place and surrounded by it” (Bieger 2011: 90).5 For methods in art see also Kudielka 
2005, for methods of illusions in indoor spaces see also Grau 2001. 

Major fields of application for augmented reality are medicine, manufacturing, 
construction and maintenance. However, with increasing complexity and vast amounts 
of information likely to be processed, the potential for design is predicted to increase 
dramatically, particularly in the areas of orientation, presentation and navigation. A very 
interesting feature is the possibility of combining static with dynamic (intelligent) 
information, more specifically, the production of data being of value to users. Static 
information is able to respond intelligently to viewers and to include specific features 
such as personalized data: “Augmented reality offers an innovative alternative to present 
information in the exact spot where and when it is needed – within the users’ visual 
field” (Mehler-Bicher/Reiß/Steiger 2011: 1).6 In other words, the great potential of 
augmented reality lies in the location of information. Thus, the representation and access 
to information is no longer separated from space by way of traditional forms of 
presentation and materials like books. Instead the information is appearing in spatially 
determined locations – allowing fast (time to content) and convenient access to data. 
Taking digital and analog media, and combining these with an enlarged view of reality 
(augmented space), the outcome is an entirely new form of knowledge, means of 
communication, access to perception and reception of space. This kind of approach 
gives ample opportunities in practical cases. If we take the context of historical 
information as an example, where instant recall of relevant information in various 
dimensions such as time, location and factual data becomes readily available, linking 
the past with the present has become increasingly possible. 

3 Producing, Visualizing and Embodying (Data-Enhanced) 
Spaces in Design 

For now there are only experimental setups in interactive orientation and information 
systems. In the future, all systems will probably be dynamic, interactive and user-centered 
                                                           
3  Original citation: “als eine der Technologien der Zukunft gesehen, die in den nächsten 5–10 Jahren von 

besonderer Bedeutung sein werden”. 
4  Original citation: “das sinnlich-räumliche Wahrnehmen, die Auflösung von Distanz sowie das Teilhaben 

und -werden von Erlebnissen verstanden”. 
5  Original citation: “sich an diesen Ort zu transportieren und sich von ihm umschließen zu lassen”. 
6  Original citation: “Augmented Reality bietet eine innovative Alternative, Informationen auf völlig neue 

Art und Weise genau dort zu präsentieren, wo sie benötigt werden – im Blickfeld des Anwenders.” 
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in any form. This will also impact semantics (see Krippendorff 2013). Due to its 
complexity and the sheer amount of information, content increasingly will no longer be 
able to be handled textually and will require new (visual) approaches. A prerequisite of 
those approaches is simple operation (usability) with touchscreens and displays 
(interfaces) as well as visual representation via images and symbols rather than text. 
Furthermore, sensory features become a main challenge.  

Under the term digital signage we can see working systems already supporting 
analog information in space with digital information on screens (see Schwanke-Seer 
2013: 136). Thus wayfinding and wayshowing systems can be adapted to the needs of 
users, and no longer the other way around. There are two restrictive reasons for use 
and distribution of such systems: On the one hand, new technology has not 
experienced any real breakthrough, and, on the other hand, stakeholders are reluctant 
to place such tall orders.7 Additionally, the number of showcases and reference 
projects is rather modest and the development cost is substantial, not yet providing 
satisfactory returns on investment. 

Before coming to the technology of augmented reality and the related potential for 
supporting design applications, we have a look at a few existing digital systems that 
use mobile devices with data transmission and combine interactive and non-
interactive tools. Some requirements, such as functional aspects, features, advantages 
and disadvantages concerning the initial questions will be discussed.  

3.1 Maps and Location-Specific Apps 

There are two different types of maps: general maps like Google Maps and location-
specific apps. General maps have a you-are-here function, run off-line and show 
places, directions and locations. Location-specific apps include additional information 
and allow simple data updates. Likewise, they offer potential for guiding tourists in 
cities, at cultural heritage sites or simply for POIs and run online.  

Main features: maps with location of individual user, route descriptions and oral 
assistance providing important information are interactive, hand-held and offer up-
to-date functionality. 

Disadvantages: limited navigation (locked to a small-screen). 

3.2 Museum Apps 

Smartphone or tablet apps available for museum visits provide audible and visual data 
related to exhibits. The visitors may download the apps or, if they are without a 
mobile device, borrow one at the main entrance. Usually there are different tours to 
choose from (e.g., permanent collection or a guided tour). Once on tour, the number 
visible on the display needs to be selected. Equipped with headphones, visitors will 
hear information on the individual work and the artist. Recently, apps have entered 

                                                           
7  A planned course in interaction design for mobile apps at the Bern University of Arts in 2013 was 

cancelled due to too few applications. 
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circulation that offer additional visual data on the display that can be read directly or 
bookmarked for later use.  

Main feature: auditory explanations.  

Disadvantage: forced route of visit at exhibition. 

3.3 Quick Response (QR)-Code  

QR-codes are data-containing markers that can be scanned with mobile devices. 
Places of interest, e.g., in cities, are defined and each touristic sight is equipped with a 
scanner-read code. QR-codes can be scanned with built-in cameras in smartphones or 
tablets. Specialized software links to a website with content about the sight. The 
markers trigger content loading from the Internet without searching and manual entry 
of the Internet address (URL). Thus they are handy for the user. The use of QR-codes 
has become widespread. It can be seen often for advertizing, but it also has potential 
for orientation systems, particularly for providing additional information and added 
value. It works however only with Internet connection.  

Main feature: loading content on one’s mobile device that can be reloaded later. 

Disadvantage: no superimposing the virtual on reality (overlapping of virtual-
world data on real-world views); no display of additional (location-based) data.  

3.4 Augmented Reality Browser Apps 

With augmented reality browsers for smartphones or tablets, the environment can be 
displayed via built-in camera and supplemented with location-based information in 
near real-time. The software, running on a mobile device, recognizes the environment 
and supplements it with information such as images, graphics, texts, audio-visual 
content from the device itself or from data network, merging it with environment on 
the display. The software is based on geo-referenced data, supports added information 
(nearby things) and features location-based content and POIs.  

Currently, there are two main augmented reality browsers available as apps: junaio 
and layar. According to developers, the junaio augmented reality browser has lately 
been substantially improved, and navigation in indoor spaces is providing 
encouraging results with optical tracking. With iBeacons, positioning nodes that 
Apple released in December 2013 along with a programmed app, navigation in indoor 
spaces becomes possible offline. The information provided is location-based. 
Communication is based on Bluetooth Low Energy and is thus independent of GPS, 
or other parameters of location-based tracking systems, such as wireless networks or 
radio antennas. Thus, iBeacons have become an exciting alternative for the use of 
augmented reality in indoor spaces. 

Main features: provides visual or multimedia data to enhance the real world; can be 
received via different sensory channels; depth of information and speed can be 
adjusted individually according to needs; layering of content with the environment. 

Disadvantage: Lack of navigation within indoor spaces. 
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Fig. 1. Swiss PeakFinder Alps by © Fabio Soldati is one of the most widely known augmented 
reality apps for recognizing mountain peaks and obtaining information on names and altitudes 

4 Representation and Abstraction 

Despite technological progress, the use and inclusion of media technologies such as 
augmented reality has meet with little approval in design to date. Therefore, concepts 
and strategies of augmented reality for the user-centered communication in design for 
(semi-)public spaces become interesting innovation approaches. They could provide 
for additional value and allow for an easy update of personalized data. Scenarios for 
everyday use could be specific data for touristic sights, or individual on-site 
information, enriched with local environmental data.  

Furthermore, beside the existing media technologies and apps, augmented reality is 
capable of generating hybrid forms of virtual and physical space. This is a very 
important point, since the graphical representation of the world always has generated 
and continues to raise numerous questions and problems. Maps are meant to support 
us in orientation and navigation processes, mainly in complex and unknown 
environments. Ever since maps appeared, cartographers have had to cope with graphic 
complexity. Transforming a three-dimensional space into a two-dimensional form 
was and remains challenging. We can and have to ask ourselves the following:  

─ How will the relevant information be chosen?  
─ How is such information displayed realistically and easily recognized 

geographically?  
─ Which items are essential/crucial and can’t be left out?  

A substantial disadvantage of mobile navigation systems like those provided by 
Google Maps or location-specific apps is their capabilities for graphical reproduction. 
Like any conventional analog map, they are simplified metaphors of an abstract 
representation of the world. Online maps from Apple, Google, Microsoft and Yahoo 
are subject to substantial investments in order to achieve improvements, e.g., three-
dimensional views and flyover modes.  

All maps, (analog as well as digital) are based on abstract representations to visualize 
the environment. It is this abstraction of what we are seeing around us, which the map as 
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an auxiliary tool provides, that helps us to orient ourselves. The shortcomings of this 
abstraction have always been there and continue to trouble us today, because not 
everybody is able to read an abstract map properly and link it to the real world. The 
problem becomes more difficult when we have to communicate where we are and where 
we want or need to go. Maps are meant to help to get around in a foreign city. At street 
level, however, human eyes have difficulty coping with any abstract format projections. In 
addition, maps generally require that we know where we are. For example, by 
recognizing/identifying specific sights, streets, place names, or house numbers. Aware of 
this problem, graphic designer Hermann Bollmann (1911–1971) designed a map in 1962 
for touristic purposes. The map was limited to midtown Manhattan. The approach chosen, 
with a new design, was an axonometric projection: the so-called parallel perspective. The 
map was based on of thousands of aerial images and photographs. All the buildings, 
including windows, doors even the trees were “three-dimensionally” reproduced. The map 
stands in the tradition of Plan de Paris from 1739, an axonometric projection by Louis 
Bretez (†1736) and Michel-Étienne Turgot (1690–1751). (Tufte 2001: 36f.) 

Aware of the above-mentioned problems, a unique concept was developed in 1995 
for Bristol as a legible city. It provides visitors and residents with a better understanding 
of the city and better quality information. The project includes wayfinding and  
 

 

Fig. 2. The map of Midtown Manhattan NYC (1962) by © Hermann Bollmann, detail 

 

Fig. 3. Plan de Paris (1739) by © Louis Bretez and Michel-Étienne Turgot, detail 
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wayshowing systems with city maps as well as overview maps, signs and information 
boards. Applied Information Group based in London designed the walking maps for this 
project. To improve understanding, they combined common map standards by way of 
abstraction with the reality of three-dimensional landmarks. They chose mainly 
elements that could be attractive for tourists. On the map, all-important buildings are 
shown as spatial illustrations (Lunger/Scheiber 2009: 186 ff.).8  

Between 1996 and 2001 Pentagram, another company, developed a similar approach 
for a wayfinding system that included pictures. For their wayfinding system of lower 
Manhattan in New York City, they used photographs of the main sights, well-known 
architecture and landmarks like Wall Street, Statue of Liberty, Brooklyn Bridge. Such 
images enable users to recognize the POIs and allow for targeted wayfinding and aid in 
finding less known sights as well. The system mainly relies on photographs; therefore, 
no language skills are required. (Lunger/Scheiber 2009: 216 ff.). 

 

Fig. 4a, b. Map and landmarks of Bristol legible City by © Applied Information Group 

 

Fig. 5. Map of Lower Manhattan NYC by © Pentagram 

                                                           
8  See also: http://applied-espi.com/#/projects/legible-london (27.12.2013) 
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With the integrated location function of digital maps via GPS, significant progress 
has been made lately. By pushing the you-are-here button, it is possible to localize the 
device. Surprisingly, improvements are less convincing when seen the first time. The 
reason for this is that users’ navigation behaviors are still traditional. Despite 
technological improvements, innovative and readable representation and production 
of spatial data remains an essential subject. A key advantage of augmented reality is 
the presentation of the real world with extras and not needing to reproduce the 
environment. The technology of augmented reality offers substantial potential for 
design strategies within the field of orientation and navigation, which we shall discuss 
further below. 

5 Orientation and Disorientation 

Location-based data can be combined with context-based data by recalling or 
downloading knowledge and experience. Such an approach not only changes our 
orientation habits, but also the way we are using location and dealing with 
information and even the pattern with which we were used to thinking. In other 
words: 

─ Locations become multi-layered. 
─ Locations can assume multiple identities and levels of meaning. 
─ Locations become individualized/personalized. 
─ Locations become hybrid and linked – in a blending of virtual and real world. 

Historically, three spatial orientation systems have been considered: (1) sense-
conducted orientation – the axial body, which goes back to 1786 by Immanuel Kant 
(Kant 1977), (2) external reference systems, e.g., star constellations or landmarks, and 
(3) mental representation of space, which goes back to Edward Tolman and Kevin 
Lynch. According to architect and urban planner Kevin Lynch (1918–1984) there is 
no orientation instinct, the reference points and systems (coordinates) are responsible 
for orientation (map as a tool). In his study The Image of the City (1960) he developed 
cognitive maps for spatial orientation. By analyzing urban centers, their shapes and 
existing images, he linked these to public perception. He looked at methods of 
inventory and inquiry, addressing orientation (how we move in a city) and the 
memorizing of pictures (what we retain in mind along the way), and he identified five 
main categories: paths, edges, districts, nodes and landmarks (Lynch 1960: 46ff.). 
These five categories aid navigation and clear orientation in foreign environments, 
specifically cities.  

With hybrid forms of space, new structures and principles of order are becoming 
visible. Primarily, there are two zones of orientation: orientation in the real 
environment as well as orientation on screens. As mentioned above, there are 
problems of representation and abstraction as well as challenges with orientation and 
disorientation (with digital screens). The mark of a good orientation and navigation 
system should be its ability to support processes and simplify decision-making. 
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Navigation behavior with mobile devices changes compared with the navigation in 
an environment with other types of map (e.g., paper maps or guidebooks). One 
problem is the blind faith in reliability of such devices: Even if devices lead us to a 
dead end road, we are still willing to believe we are going the right way. In such 
cases, the surrounding environment no longer offers legible guidance according to 
Lynch. The instinct and intuition is to look to a technical device, and not to the 
surrounding environment. Therefore, it must be concluded that a digital orientation 
changes the human (congenital) sense of orientation. Furthermore, with a mobile 
device our position cannot be automatically connected spatially or to the content of 
context. Such facts lead to changes in thinking (planning), influence our actions and 
affect our sense of direction. The ability to move instinctively or intuitively is 
normally supported by useful navigational guiding elements. However, in such 
instances they no longer work.  

Another shortcoming of the device is the size of the screen and its technical 
limitations. Mobile navigation limits us with a small display, preventing us from 
maintaining any overall context. Constant scrolling and zooming overwhelms us and 
we become lost in maintaining an overview. 

A helpful approach to the conditions changed by mobile navigation can be 
augmented reality technologies. With augmented reality, the world shall no longer be 
simulated, but enhanced or extended. This process allows for focusing on the 
environment, which, enriched by additional information, becomes more legible, and 
thus more navigable. If say, in the future we can abstain from looking at screens 
(thanks to Google Glass, for instance) navigation and orientation can be facilitated 
additionally.  

Nevertheless, even with augmented reality, our inherent orientation ability needs to 
be adapted and reviewed. In addition to common navigation behavior, the sheer 
amount of data will be a further source of concern. And finally all such ideas lead to 
the ultimate question of whether we want to be informed and oriented constantly, and 
if we have to do so.  

In summarizing the key points once again we can say: in searching for a way to 
counter loss of self-localization, positioning and geographical contextualization, and 
minimize disorientation, augmented reality may assume a guiding role, but this 
technology is far from being able to solve all of the problems mentioned here. 

6 Conclusion 

The ubiquity of digital media, especially since the revolution brought about by 
smartphones and tablets, influences society and has changed our daily life to a 
substantial degree. With the introduction of the new paradigm of digital culture, the 
production of space (physical and virtual), as well as knowledge production, has 
become of major influence. Our habitat is increasingly being superimposed with 
media spaces, which have an impact on our perception. It is not only our 
understanding of physical space that is changed fundamentally by the increasing 
media technologies; enhanced (hybrid) spaces are being generated. This contribution 
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addresses a design topic that has received fairly little attention thus far. Employing an 
intuitive approach along with visual support can be a very powerful solution finder, 
and also very helpful for better communication with or among users.  

In this paper it has been shown that design plays an important role in shaping 
(semi-)public spaces (see Erlhoff 2012). Therefore, it is incredibly important to 
participate and not leave the emerging media spaces exclusively to the rapidly 
changing information technologies. We need to become aware of, deal with and 
contribute to these developments. More precisely it has been shown, that the blending 
of the digital with (semi-)public space poses several challenges. Design as a discipline 
has to assume responsibility, should take a critical position and ought to point out 
possible shortcomings and deal with its consequences. 

For augmented reality in design the following topics are of particular interest:  

─ Orientation/disorientation and navigation in hybrid spaces.  
─ Production, representation of the environment as well as data in hybrid spaces.  

Augmented reality can help solve the problems highlighted above, e.g., looking at 
tiny screens, enhancement of the senses, combining several layers of content, dictated 
sequences. Augmented reality can be used to facilitate orientation in a hybrid world, 
with hybrid spaces (both digital and analog). Furthermore, it can offer aid in 
navigating physical spaces and supply additional information related to the 
environment. 
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