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Forward 
 

Location has become a fundamental dimension of contemporary mobile 
computing experiences. The same mobile device may guide us along a 
different route, reveal a story connected to the place where we stand, suggest 
nearby services, or support a game or learning activity related to our 
surroundings. What makes these experiences distinctive is that location 
matters: the system responds to user input, and to where the user is, how they 
move, and the context in which interaction takes place. 

This book is an introduction to the design of location-based mobile 
experiences. It brings together technological foundations, design principles, 
and practical examples to support students, researchers, and designers 
interested in creating meaningful location-aware applications. Our 
perspective is grounded in human-computer interaction, balancing attention 
between the technological capabilities of location-based systems and the 
experience of users interacting with them in physical environments. 

The field of location-based design is broad and rapidly evolving. It includes 
navigation systems, urban information services, cultural heritage 
applications, educational experiences, location-based games, storytelling 
platforms, and social and civic participation tools. Across these diverse 
domains, common design challenges emerge. How to connect digital 
information to place, how to support movement and attention in real-world 
contexts, how to design for uncertainty in positioning and connectivity, and 
how to address privacy and ethical concerns. 

This book grew out of many years of teaching and research at the University of 
Patras, particularly through the graduate course Design of Location-Based 
Applications in the Master’s Programme in Human-Computer Interaction. It 
also reflects a long research trajectory in the design and evaluation of 
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location-based systems, especially in the areas of cultural heritage, mobile 
learning, and location-based games. The material presented here has been 
shaped both by academic research and by practical design experience. 

The book is organised into eleven chapters. It begins with foundational 
concepts, enabling technologies, and core design principles, before moving 
to specific application domains including games, learning, culture and 
tourism, social interaction, storytelling, and privacy. Our aim is not only to 
explain how location-based systems work, but also to encourage thoughtful 
design of experiences that are useful, engaging, and sensitive to the social 
contexts in which they are used. 

This work has been made possible through collaboration with many 
colleagues, researchers, educators, and cultural professionals over the 
years. We are especially grateful to N. Yiannoutsou, A. Stoica, D. Raptis, and 
C. Fidas, as well as to museum curators and educational programme 
developers who contributed to this work in different ways. We particularly 
acknowledge K. Demeti from the Solomos Museum in Zakynthos, and S. 
Anastasaki and C. Mavini from MMCA 1  in Thessaloniki. Finally, we owe  
special thanks to our students, whose creativity, ideas, and project work have 
been a continuous source of inspiration for us.   

  

 
1 A list of Acronyms and Abbreviations is included at the end of the book 
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Chapter 1.  

Introduction 
 

In this chapter we introduce the main concepts of this book. The specific 
characteristics of location-based mobile applications, and locative media, as 
well as the wider context of mobile and augmented computing. Then we 
introduce the various forms that maps take, as interfaces and representations 
of space. Then we move to a high-level presentation of the architecture of 
location-based services and applications. We outline the main application 
areas of location-based systems, some of which (games, learning, culture and 
tourism) will be the subject of chapters of the book. A distinction is made next 
between locations, spaces and places, since we are located in spaces, but we 
act in places. Finally, there is a discussion on the complexity of hybrid spaces 
which contain multiple interlinked layers that are served by the location-based 
application. 

 

1.1 Location-based mobile applications  

Location-based mobile applications are found at the intersection of mobile 
interaction, geographic information, contextual computing, and human 
experience. Their defining feature is simple: a service changes because the 
user's location matters. The same device may show a different route, a 
different story, a different warning, or a different task depending on where the 
user is standing, moving, or heading. This makes location a central design 
concept. 

This introductory chapter places this topic within a larger course that moves 
from fundamentals, to mapping, design, games, learning, storytelling, and 
privacy. That framing shows that location-based design concerns on one hand 
various technical issues like GPS or maps, but also design about meaning, 
movement, embodiment, and ethics. 
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In practice, location-based applications are woven into everyday life. 
Navigation, weather, delivery tracking, fitness, social discovery, urban 
exploration, museum interpretation, and mobile games all rely on the ability 
to combine digital content with the user's changing position in the world. 
Because of that, designing these systems requires a perspective that 
encompasses software, devices, networks, data, interface design, and lived 
experience, that must work together. 

1.2 Key definitions  

Location-based applications are defined as systems that depend on the 
user's location to provide a service, functionality, or information that is 
relevant at that particular location. This is a useful starting definition because 
it emphasizes relevance rather than just positioning. A system is truly 
location-based when location shapes in a meaningful way what the user can 
do, see, or understand. 

A related term used is locative media. This term is often preferred when the 
emphasis is on media, cultural content, artistic intervention, storytelling, or 
place-based experience rather than on utility alone. A bus navigation app and 
a heritage storytelling app may both be location-based, but the second is 
more likely to be described as locative media because it is strongly concerned 
with interpretation, narrative, and situated meaning. 

The distinction reminds us that the field is broad. Some applications are task-
oriented and instrumental, such as route guidance, while others are 
expressive, playful, educational, or reflective. Yet both kinds of systems blend 
the physical and digital worlds by tying content to places, movements, and 
contexts. 

1.3 The broader context: mobile, and augmented computing 

We can broaden the perspective by connecting location-based applications 
to the wider transformation of computing. Mobile computing is more than 
desktop computing on a smaller screen. It changes where interaction 
happens, when it happens, and how it becomes integrated into everyday 
routines. The user is no longer seated in front of a machine, but is moving, 
sensing, waiting, navigating, socializing, and acting in dynamic environments. 
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This means that map-based interfaces demand careful choices about 
abstraction, visibility, clutter, scale, and relevance. What should be always 
visible? What should appear only at a certain zoom level? What is the 
relationship between map view, list view, and situated action? Good design 
requires understanding that a map does not only depict space; it structures 
activity within space. 

1.5 Architecture of location-based services 

In this section we introduce a classic five-part architecture for location-based 
services, shown in Figure 1.3. This technical framing is essential because 
even the most rewarding experience depends on underlying infrastructural 
components working together. These are: the positioning system, the 
communication network, the service and application provider, the content 
provider, and the mobile device. 

Positioning systems establish where the device is. Outdoors, this may rely 
on satellite-based positioning such as GPS or GNSS. Indoors, or where 
satellite signals are weak, systems may use Bluetooth, Wi-Fi, RFID, Cell-ID, 
QR or NFC self-reporting, or hybrids of these. The key design lesson is that 
positioning is never perfect. Accuracy, update rate, battery consumption, and 
environmental constraints all affect experience. 

 
Figure 1.3. Location-based application high level architecture [ChatGPT image] 

Communication networks transfer data between device and services. 
Historically this included GPRS and early mobile data networks; today it 
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usually means wireless internet over mobile broadband or Wi-Fi. Even so, the 
basic issue remains the same: connectivity is variable. Good design accounts 
for latency, intermittent connectivity, and graceful degradation. 

Service and application providers supply the logic that interprets requests, 
calculates results, manages application behaviour, and coordinates backend 
functionality. This may include geographic information systems, 
recommendation logic, game mechanics, routing engines, or content 
management services. 

Data and content providers maintain the geographic base layers, 
descriptions, business data, traffic information, heritage media, user-
generated content, or other domain-specific resources needed by the system. 
Separating service logic from content sources is analytically useful because 
it highlights dependencies, ownership, and update responsibility. 

The mobile device is the user's immediate interaction point. It includes not 
only screen and processor, but also sensors, camera, microphone, storage, 
battery, haptics, and network interfaces. The user is listed as the final 
component, and that is significant. Human goals, skills, limitations, 
expectations, and contexts are not external to the architecture. They are part 
of it, because value only emerges when the whole system supports situated 
action. 

For human-computer interaction, the main takeaway is that architectural 
components and experience design are tightly coupled. A poor positioning 
method produces frustration. Weak content sources produce low trust. A 
strong map interface cannot compensate for unreliable connectivity or poor 
onboarding. Architecture is beyond a background technical matter, a design 
constraint and a design opportunity. 

1.6 Main application domains 

Several core application domains for location-based applications exist, 
tourism and navigation, retail, weather and location-specific information, 
fitness and wearables, locative social media, location-based games, and 
contextual learning and culture, see examples in Figure 1.4. This list, that 
expands continuously to more domains, reveals how varied the design space 
is. 
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1.7 From location and space to place 

One of the most conceptually important parts of this topic is the shift from 
location to place. A location is a position in a coordinate system. It answers 
the question where? with relative precision. A space is broader and more 
abstract: it is an area in which objects, people, and events are arranged and 
related. A place is a location that has acquired meaning through human 
experience, memory, practice, culture, and expectation. 

The well-known claim by Harrison and Dourish (1996) that “we are located in 
spaces, but we act in places” is especially relevant here. It reminds us that 
design must go beyond coordinates. People do not experience a city square 
as a set of latitude-longitude values, but as a meeting point, a protest site, a 
tourist attraction, a dangerous shortcut, a memorial, or a beloved 
neighbourhood landmark. These meanings shape behaviour. 

For location-based design, this distinction is foundational. If a system treats 
place as mere location, it may function technically while remaining shallow 
experientially. By contrast, a system that recognizes place can tie content to 
history, social practices, accessibility needs, local identity, or emotional 
resonance. That is how an application begins to feel situated rather than 
generic. 

Let us take the example. in the following we contrast descriptive geographical 
facts with culturally inspired ideas of an American City, New Orleans. The 
point is not that place descriptions are perfectly objective. Rather, it is that 
places are socially and symbolically constructed, and that users approach 
them with prior expectations, memories, and associations. 

Example 

New Orleans as a location/space: New Orleans is a city located in the state of Louisiana in 
the Southeast United States. It is on the coast of the Gulf of Mexico. It is about 349.8 square 
miles, or about 910 square kilometres, in size.  It experiences a warm, humid climate during 
most of the year. 

New Orleans as a place: Shaped by the influence of Native American, French, African-
American and Spanish cultures, it is the home of jazz music and spicy Cajun cuisine. The 
spirit of New Orleans is vibrant, joyful and resilient. It is known as a place where the people 
are friendly, and the party never stops. 
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1.9 Concluding remarks 

Chapter 1 introduced the field by moving from technical basics to key 
concepts. The readers were first shown that location-based applications 
deliver contextually relevant services tied to user position. They are then 
invited to understand these systems as part of mobile and ubiquitous 
computing, shaped by embodiment and the merging of digital and physical 
worlds. The chapter introduced maps and their role, technical architecture, 
application domains, and the crucial distinction between location and place. 

These ideas establish the foundation for the rest of the book. The next 
chapters will build on this by asking more specialized design questions on the 
use of maps, the role of narratives, and games on privacy protection, and in 
general how can designers create meaningful place-based experiences? 

The chapter covered a broad spectrum of concepts, started with devices, 
networks, and coordinates, but then moved to the notion of place, culture, 
and situated action, a transition that is at the heart of designing location-
based mobile applications, as we will discuss in the next chapters. 

1.10 Review questions 

- What makes an application location-based, beyond simply showing a map 
or obtaining GPS coordinates? 

- How does locative media differ in emphasis from location-based services? 

- Why is embodiment important when designing for mobile and location-
based interaction? 

- Describe the six main architectural components of a location-based service 
and explain why one of them is the user. 

- How does a digital mobile map differ from a paper map in terms of 
interaction and design opportunities? 

- Why is the distinction between location, space, and place important for 
location-based applications design? 
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Chapter 2.  

Context-aware 
Computing 
 
 

Context-aware computing is treated as one of the key foundations of location-
based application design. The quality of a location-based experience depends 
on knowledge of user position, as well as on understanding of what the user is 
aiming to do, how much attention they can spare, what the surrounding 
environment permits, and how digital content is woven into physical activity. 

In this chapter we also present the historical evolution of mobile computing, 
and then focus on  the sensing capabilities of modern smartphones, and how 
they can lead to inference, and application adaptation. The core idea is that 
location-based mobile applications sense, interpret, and respond to the 
circumstances of use. A modern mobile system is aware of movement, place, 
time, nearby people, device state, and ongoing activity, and it can use this 
awareness to shape interaction. 

 

2.1 Key notions of context-aware computing  

A useful starting point is the observation that contemporary computing 
extends human perception beyond immediate presence. Mobile devices 
equipped with sensors and communication capabilities allow users to 
become aware of events, people, and conditions that are not directly 
available to the senses. They tell us where we are, what is nearby, how traffic 
is evolving, whether friends are close, how many steps we have taken, when a 
bus is arriving, or what a building looked like in the past. In this sense, digital 
systems widen both spatial and temporal awareness. Schmidt, et al. (2011) 
present this as a shift in human experience: sensing and networking 
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technologies enable awareness that goes beyond the 'here and now'. For 
design, this matters because context-aware systems should participate in 
shaping attention, action, expectation, and interpretation. This expanded 
awareness can be beneficial, but it also implies responsibility. If systems 
sense more, infer more, and intervene more, they also risk misunderstanding, 
overreaching, or distracting. Designers therefore need to think 
simultaneously about opportunity and restraint. 

Location-based applications are a particularly rich domain for context 
awareness because location, as discussed in chapter 1, is never just 
geometry. A coordinate can trigger content, but actual use depends on many 
other variables: whether the user is moving, whether they are indoors or 
outdoors, whether they are alone or with others, whether they are rushed or 
exploratory, whether network access is reliable, and whether the physical 
surroundings demand visual attention. 

For example, a navigation app used while walking in the rain requires different 
interaction choices from the same app used while planning at home. A 
cultural heritage app for tourists standing in front of a monument requires 
different timing, media, and interface behaviour from one used 
retrospectively after the visit. Context-aware computing provides the 
concepts and methods for designing those differences deliberately rather 
than accidentally. 

Activity 2.1 - Framing context awareness 

• Think of one location-based application you used recently. 

• List at least five elements of context that affected how useful it was. 

• Which of these elements were sensed directly, and which were inferred? 

• Which adaptations would have improved the experience? 

2.2 Historical evolution of mobile computing 

Context-aware computing is situated in the broader history of mobile 
computing. This is important because the capabilities that we now take for 
granted emerged gradually. Mobile computing did not suddenly produce the 
smartphone. It passed through stages of portability, miniaturisation, wireless 
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connectivity, convergence, divergence, app ecosystems, and larger digital 
ecologies. 

This historical view helps us understand that design problems change 
together with technical possibilities. When devices become smaller, the 
design challenge is portability. When networks become reliable, the 
challenge becomes connected service use. When multiple functions 
converge into a single device, the challenge becomes interface integration. 
When apps and cloud services dominate, the challenge becomes service 
design across an ecosystem. 

The are seven broad phases in the history of mobile computing, see list in 
Figure 2.1. First came increased portability, where the goal was simply to 
reduce the size of computing devices. Second came miniaturisation, leading 
to smaller form factors that could be carried and used on the move. Third 
came connectivity, where wireless and mobile networks made 
communication central. Fourth came convergence, with functions such as 
messaging, camera use, media consumption, and personal organisation 
merging into hybrid devices. Fifth came divergence, where some designers 
argued for specialised 'information appliances', one device for one function. 
Sixth came the age of apps, in which the value of a device depended heavily 
on the downloadable software ecosystem. Seventh came ecosystems, 
where devices became nodes in wider constellations of cloud services, smart 
objects, wearables, and interrelated platforms. 

This sequence is on one hand history of technological evolution, but on the 
other hand is a history of interaction paradigms, as seen in Figure 2.1. Each 
phase changed what designers had to optimise for: mobility, legibility, battery, 
input, communication, service integration, ecosystem continuity, and 
ultimately context awareness. 

The phase of divergence, that came before the later phase of convergence 
reminds us that technological history is not linear. There was a period in which 
specialised devices such as music players and portable game consoles 
seemed compelling because they were finely tuned for particular tasks. 

Some iconic devices express the first five historic phases, see Figure 2.2. The 
GRiD Compass 1101 represents the early phase of portability. The Apple 
Newton illustrates miniaturisation and the PDA era. The Motorola Nokia 3210 




