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Abstract. Mobile visualisation of map-based information is a difficult task. 

Designers of such systems must contend with the limitations of mobile devices 

in terms of hardware, screen size and input mechanisms. These problems are 

exacerbated by the nature of spatial data, where a large information space needs 

to be presented and manipulated on a small screen. In this paper, a prototype 

adaptive mobile map-based visualisation system, called MediaMaps, is 

presented. MediaMaps allows users to capture, location-tag, sort and browse 

multimedia in a map-based view. MediaMaps was designed to adapt the 

information visualised, the map-based visualisations and the supporting user 

interface. The results of an international field study, in which participants used 

MediaMaps on their personal mobile phones for a three-week period, are also 

presented. These results show that the adaptations implemented achieved high 

levels of accuracy and user satisfaction and successfully addressed some of the 

limitations of mobile map-based visualisation. 

Keywords: Mobile map-based visualisation, adaptive interfaces, usability 

evaluation. 

1   Introduction 

Mobile devices have emerged in the last decade as a powerful new platform for the 

development of visualisation systems. These applications take advantage of two key 

features that distinguish mobile visualisation from desktop visualisation, namely the 

mobility of the platform and the ability to sense a wide range of variables influencing 

the user’s context. Mobile visualisation systems, however, face a number of 

limitations in terms of resources, screen size and  interaction mechanisms [1]. 

The problems associated with mobile visualisation are exacerbated in mobile map-

based visualisation (MMV) systems, where a large information space must be 

visualised on a small screen. Several techniques have been developed to address these 

problems, including modified versions of desktop visualisation techniques and 

techniques which adapt various aspects of MMV systems. 

Adaptive User Interfaces (AUIs) can provide potential benefits for addressing the 

limitations of mobile devices [2]. Adaptation of the user interface has been identified 

as an important aspect to be considered in the design of mobile visualisation systems 



[3]. Adaptation techniques include adaptation of the information visualised, the 

presentation of the map-based visualisations and the supporting user interface [4].  

Usability evaluations and field studies of adaptive MMV systems are still rare. In 

this paper, the design and evaluation of an MMV system for capturing, location-

tagging, organising and browsing multimedia collections is presented. This system, 

called MediaMaps, allows users to view map-based visualisations of their multimedia 

collections and implements information, visualisation and interface adaptation. 

This paper is organised as follows. Section 2 presents related work concerning the 

problems associated with mobile visualisation and MMV and existing techniques for 

addressing these problems. Section 3 describes the design and implementation of 

MediaMaps, as well as the different forms of adaptation which were incorporated into 

the system. In Section 4, the results of a three-week international field study, in which 

participants used MediaMaps on their personal mobile phones, are presented. 

2   Related Work 

The problems and shortcomings associated with mobile visualisation and MMV are 

now described in more detail, followed by a brief discussion of existing techniques 

which have been developed to address these problems. 

2.1   Problems and Shortcomings 

Several problems and shortcomings related to mobile visualisation and MMV 

originate from the nature of mobile devices. The most obvious problem is the limited 

screen space available on mobile devices [1, 5]. This is particularly problematic for 

MMV, in which a large information space needs to be visualised using the limited 

screen real estate available. Screen clutter can often result [6]. 

Another significant problem relates to the limited input mechanisms provided by 

mobile devices. These input mechanisms result in additional constraints on the 

interaction design of MMV systems [5, 7]. MMV systems typically allow the user to 

manipulate the map-based visualisations provided and support a wide range of fairly 

complex tasks [4]. The limited input mechanisms currently provided by mobile 

devices can be especially problematic in these systems. Mobile devices also provide 

limited processing power, memory and network bandwidth [1]. 

2.2   Adaptive Mobile Map-based Visualisation 

MMV systems can benefit significantly from personalisation techniques [8]. Several 

MMV systems have already been developed which incorporate adaptation. Existing 

research can be classified according to the variables which influence adaptation and 

the elements of the MMV system which are adapted.  

Four classes of input variables have been identified in existing research [4, 8]: 

 Device: The system can adapt to the differing capabilities of different devices. 



 Context: The system can adapt to the user’s context, including variables such 

as location, movement and ambient light. 

 Task: The system can adapt to the user’s current activity. This could refer to a 

system task, or to an activity the user is conducting external to the system. 

 User: The system can adapt to the user profile, or to the user’s preferences, as 

determined by modelling the user’s behaviour. 

Adaptation has been incorporated into MMV systems in several ways. The 

following four broad classes of adaptation have been identified [4]: 

 Information: The information selection and organisation can be adapted. 

 Visualisation: The presentation of information can be adapted. 

 User Interface: The supporting user interface can be adapted in a variety of 

ways, including the availability of functions and shortcuts. 

 Device: Various aspects of the MMV system can adapt according to the 

device’s capabilities. 

Information adaptation has been implemented to adapt the amount, classification and 

level of detail of information [8, 9, 10]. Visualisation adaptation has been used to 

adapt the orientation, layout, section, scale, generalisation and graphical elements of 

map-based visualisations [4]. Adaptations of this type have ranged from simple 

adaptations of the map symbols used [11], to advanced techniques such as Focus 

Maps which uses generalization and colour to emphasise map regions considered 

relevant to the user’s current task [12]. Interface adaptations are comparatively rare, 

but some have been implemented successfully in MMV systems [7]. Device 

adaptations are generally more low-level and ensure that the MMV system is able to 

run on different mobile devices [9, 10].  

The next section describes the design and implementation of a prototype MMV 

system which includes information, visualisation and user interface adaptation. 

3   MediaMaps 

A prototype MMV system, called MediaMaps, was developed to incorporate the 

adaptation input variables and adaptation effects identified in Section 2.2. Device 

adaptation was excluded as it has been well-covered in existing research [9, 10] and is 

a technical issue which does not involve the user’s behaviour or preferences.  

3.1   Functional Requirements 

MediaMaps provides the following basic functionality: 

 Capturing and location tagging of multimedia (photos, videos and sound) 

(Figure 1).  

 Organising multimedia into collections based on time and location (Figure 1). 

 Map-based visualisation of multimedia collections and items (Figure 2). 



 Search functionality allowing users to search by criteria such as date or 

location name (Figure 3). 

Several systems have been developed to visualise photo collections on mobile 

devices. Many of these have incorporated context variables, including time and 

location, to allow users to browse their photo collections according to different 

dimensions [13, 14]. Zurfer, a mobile Flickr client, was also recently developed to 

allow users to browse both their own photos and those of their friends, organised into 

channels (based on spatial, topic or social dimensions) [15]. Existing mobile 

visualisation systems have, however, rarely made use of maps. 

3.2   Design and Implementation 

A model-based design approach was used to design MediaMaps, based on an existing 

model [16]. MediaMaps incorporates three components which facilitate adaptation, 

namely the User Monitoring and Modelling Component (UMMC), the Knowledge 

Base and the Adaptation Engine. MediaMaps was implemented using Java ME. 

User Monitoring and Modelling Component (UMMC) 

The UMMC monitors user interaction with the system and the values of context 

variables (the current time and the user’s location). This information is processed 

using a user modelling component and stored in the User and Context Models. 

Privacy concerns are not an issue, as interaction data is stored locally on the user’s 

personal mobile phone. 

Knowledge Base 

The Knowledge Base contains four different models which influence adaptation. 

These are the User and Context Models, as well as a Task Model and a System 

Model. The User Model stores user preferences relating to the different forms of 

adaptation implemented in MediaMaps. The Task Model is used to identify when the 

user is performing a new task (so that the system is able to adapt accordingly). The 

System Model is used to store the current values of the different adaptable parameters 

of the system. This acts as a central repository, ensuring that a consistent system state 

is maintained, as both the system and the user are able to perform changes to these 

parameters. 

Adaptation Engine 

The Adaptation Engine contains three components to manage each of the three forms 

of adaptation implemented in MediaMaps. The Information, Visualisation and 

Interface Manager components consult the Knowledge Base in order to ensure that 

the adaptations performed match the user’s preferences, context and current task. 

These three forms of adaptation are discussed in more detail in the following sections. 



3.3   Information Adaptation 

Clutter is a significant problem in MMV systems [6]. The filtering of information 

according to user preferences was therefore considered to be a useful adaptation. This 

filtering is performed similarly to the visualisation adaptation in MediaMaps and is 

discussed in the next section. The limited interaction techniques currently available on 

mobile devices, combined with the increasing volumes of media items being stored, 

create a need for better ways of organising and retrieving multimedia on such devices. 

Furthermore, if a user’s entire media collection is visualised in a single map-based 

view, screen clutter is likely to be severe. The sorting of media items into collections 

can help to minimise this clutter problem. 

The real-time event detection (RED) algorithm, proposed by Chen and Chen [17], 

was used to implement information adaptation in MediaMaps. The RED algorithm 

allows photos to be sorted, creating collections based on time and location. The RED 

algorithm follows on a large amount of related work that attempts to organise photo 

collections based on a variety of variables, including time and location [18, 19, 20, 

21]. Most existing algorithms are unsuitable in a mobile environment, as they are 

resource intensive and may result in significant delays before photos are sorted.  

The RED algorithm provides for incremental  sorting of photos in real-time (as 

they are captured). The RED algorithm was specifically designed for use in the 

resource-constrained environments of mobile phones. Photos can be classified as they 

are captured, allowing for immediate user feedback. This also means that the 

algorithm has the capability to adapt, with user responses to system recommendations 

used to improve the accuracy of the algorithm. 

The RED algorithm organises the user’s photo collection into “events”, with the 

algorithm determining where the boundaries between these events lie. Chen and Chen 

hypothesised that, given certain assumptions, a particular user’s photo capturing 

behaviour can be matched to a Poisson distributed statistical process.  

The time gap between the current event and the previous event is used to decide 

which of the following three regions the current photo belongs to: 

 Ro: Identified as belonging to the current (old) event. 

 Rl: Falls into an intermediate area between a new or old event.  

 Rn: Identified as belonging to a new event. 

If a newly captured photo falls into Rl, the distance between the location of the 

current photo and the preceding photo is used to determine whether a photo belongs 

to the current event or to a new event. The RED algorithm relies on three parameters 

that can be tuned according to user behaviour and feedback, µd (mean distance 

between photos), σd (standard deviation) and λ (arrival rate per hour). These three 

parameters are adjusted in order to compensate for errors made by the algorithm. For 

example, if a new photo is identified as belonging to Ro (current event), but actually 

belongs to a new event, then the arrival rate, λ, needs to be increased to reflect the 

higher than expected rate of arrival of new events. For a detailed discussion of how 

the RED algorithm compensates for erroneous classifications, refer to [17]. 

The RED algorithm was used in MediaMaps to organise different multimedia types 

(including photo, video and sound recordings) into collections. Every time a user 

captures a media item, the system determines whether it belongs to the current 



collection, or to a new collection. The user is required to provide feedback regarding 

this recommendation (Figure 1). This feedback is used to update the algorithm’s 

parameters. This feedback step can be removed once the system has learned the user’s 

preferences. The version of MediaMaps used in the evaluation described in this paper 

required feedback for every media item captured.   

The user’s behaviour is monitored and recorded by the UMMC. The Context 

Model, which is updated with the user’s position, is used to supply the location 

information for the algorithm. The parameters λ, σd and µd are stored in the User 

Model and the Information Manager is used to perform changes to the underlying 

structure of the data. 

 

Fig. 1. Sorting media items into collections in MediaMaps. Manual location tagging is used 

in this case as the user’s GPS location is unavailable. 

3.4   Visualisation Adaptation 

Several simple, yet important visual and information-related parameters were selected 

to be included in the adaptation process. The following parameters have previously 

been identified as important parameters to be adapted in MMV systems [4] and are 

adapted in MediaMaps: 

 The zoom-level being visualised; 

 The map-type being displayed; 

 The latitude and longitude at which the map is centred; 

 The time period being visualised; and 

 The media types to be visualised. 

One of the most significant problems of standard zooming and panning techniques 

is that the user often needs to perform many zooming and panning operations to find 

information of interest [22]. To overcome this, the map-based visualisations in 

MediaMaps are adapted according to previous user behaviour. This was done in order 

to save the user from having to perform the same view customisation operations each 

time a particular collection is viewed. 

Naïve Bayesian classifiers were used to implement visualisation adaptation in 

MediaMaps. This technique assumes that different input variables are independent of 

one another. Despite the fact that this is typically not the case, this technique has 

proven accurate for several domains. Bayesian classifiers have previously been used 



in adaptive mobile applications [23] and were selected because of their simplicity and 

low resource requirements (while still providing potentially high levels of accuracy).  

User behaviour is observed and recorded, with the current mode and the collection 

being viewed used as inputs in order to determine how to adjust these parameters. The 

UMMC observes and records user interaction information. This interaction data is 

then processed by the UMMC at system start-up in order to extract user preferences 

for different collections and visualisation modes. These preferences are recorded in 

the User Model. Older interaction data is progressively discarded to minimise the 

amount of interaction data that needs to be processed by the system. This also ensures 

that the adaptations keep pace with the user’s changing preferences over time.  

The Visualisation and Information Managers are responsible for ensuring that the 

visualisation and information are adapted according to the user’s preferences 

whenever a new visualisation is rendered. The Task Model is consulted to determine 

when a new visualisation is to be rendered in order to invoke these components.  

Figure 2 shows the same data set (the icons indicate media collections) before and 

after adaptation. The map style, zoom level and location have all been adapted. 

 

Fig. 2. Visualisation adaptation. The same data set is shown before and after adaptation. 

3.5   Interface Adaptation 

Interface adaptation in MediaMaps is limited to ordering of list options. Previous 

research has shown that the ordering of menus and lists in small screen devices can 

provide even greater efficiency benefits than in desktop systems [24]. Early user 

testing of MediaMaps showed that the users spent a significant amount of time 

browsing lists of options that can potentially grow quite large. As a result, it was 

decided to adapt the ordering of lists of options in MediaMaps based on how recently 

and frequently the different items are selected.  

A variation of the algorithm used by Findlater and McGrenere [24] was used, 

which relies on the following three rules to order menu options: 

1. The top section contains the most recently selected item and the two most 

frequently selected items 



2. If there is duplication amongst these items, then the third most frequently 

selected item is included in the top section. 

3. The items appear in the same relative order in the top section as they would in 

the bottom section of the list. 

List items are moved to the top section, rather than replicated. Informal evaluation 

revealed that replicating items on short lists resulted in user confusion regarding 

which item to select. A grey background is used in order to draw users’ attention to 

the fact that the top three items are adapted according to their behaviour (Figure 3). 

This interface adaptation is applied to all lists of options within the system, including 

the list of collections, list of saved views and lists of locations. Frequency data and the 

most recent selection for each list are stored in the User Model. The Task Model is 

used to determine when the user is accessing a list view and the Interface Manager is 

invoked in order to ensure that the appropriate options are in the top section of the list.  

 

Fig. 3. Location search in MediaMaps, with recently and frequently selected items at the top 

4   Evaluation 

Preliminary user testing was conducted in order to evaluate the usability of the system 

and to ensure that no significant usability problems existed. The results of this 

evaluation revealed that MediaMaps was highly effective at supporting users in 

completing major system tasks. High levels of user satisfaction were also reported. 

Several minor usability problems were discovered and corrected. A longer term field 

study was then conducted to evaluate several aspects of the adaptations implemented. 

The results of this evaluation are discussed below. 

4.1   Objectives 

The field study was conducted to evaluate the following aspects of MediaMaps: 

 Performance: Were the adaptations performed accurate? 

 User satisfaction: Did users find MediaMaps easy to use? Were the 

adaptations performed perceived as useful? 



These aspects were evaluated to determine whether the adaptations addressed the 

problems and shortcomings of MMV which were previously identified (Section 2.1). 

4.2   Participants 

International participants were recruited through a bidding process [25]. Twenty-six 

bids were accepted, although only 20 test participants (14 male, 6 female) completed 

the field study satisfactorily. Non-completion occurred for several reasons, including 

technical problems with the participants’ phones and insufficient use of the system to 

warrant useful feedback. An average of $46.50 was paid per test participant. 

Participants were recruited from twelve different countries on four continents. Figure 

4 shows the demographic profile of the test participants.  
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Fig. 4. Demographic profile of field study participants (n=20) 

4.3   Procedure 

Test participants were required to use MediaMaps on their personal mobile phones 

over a three week period. The participants were free to use MediaMaps as desired, but 

were encouraged to use the system as their primary means of capturing and browsing 

media for the duration of the test period. Participants were contacted in person, by 

email and instant messaging (where necessary) in order to ensure the system was 

being used as intended and to sort out any issues, particularly concerning installation. 

At the end of the test period, users were required to complete a user satisfaction 

questionnaire based on the Questionnaire for User Interface Satisfaction (QUIS) [26]. 

A five point Likert scale was used with antonyms at extremes of each scale. A 

qualitative feedback section was also included to elicit positive and negative 

feedback, as well as suggestions for improvement. A logging mechanism was 

integrated into the system to record user and system behaviour. 



4.4   Performance Results 

Interaction log files were recorded to analyse the accuracy of the information and 

interface adaptations implemented in MediaMaps. Precision, Recall and F-Score 

metrics are commonly used to evaluate algorithms for detecting event boundaries in 

photo collections [18, 20]. Precision refers to the ratio between the number of 

correctly detected event boundaries and the total number of event boundaries 

detected. Recall can be expressed as the ratio between correctly detected event 

boundaries and the actual number of event boundaries which exist. The F-score 

combines these two into a single metric (F-Score = (2 x Precision x Recall) / 

(Precision + Recall)). A general accuracy percentage was also calculated. A 

recommendation was regarded as accurate if it was accepted by the participant. 

Table 1 shows the results obtained for Precision, Recall, F-Score and general 

accuracy. Cumulative results (across all participants) and average results (in which all 

participants received equal weighting) are shown. The average results for all four 

metrics were above 80%. The accuracy of the algorithm was also analysed according 

to the three regions into which the RED algorithm classifies new media items (Section 

3.3). It is interesting to note that the algorithm achieved high levels of accuracy 

(85.55%) in Rl where temporal information was inconclusive and location information 

was used to aid in the decision making process. Although this represents only seven 

percent of media items captured, it is nevertheless encouraging to note that the use of 

location information proved useful for ensuring accurate classifications. 

The accuracy of the RED algorithm improved in response to user feedback. A 

significant correlation co-efficient of 0.79 (α=0.05) was calculated between the 

number of media items captured and the accuracy of the recommendations provided. 

Table 1. Accuracy results for the RED algorithm implemented in MediaMaps. 

Theme Cumulative Average 

Accuracy 89.34% 87.44% 

Precision 81.52% 84.81% 

Recall 76.53% 81.14% 

F-Score 78.95% 83.33% 

Accuracy information was also calculated for the interface adaptation algorithm. 

List option selections were split into three categories, namely pre-adaptive selections 

(when lists were too short to warrant adaptation), adaptive selections and non-

adaptive selections. These results showed that (on average) options were selected 

from the adaptive section of the lists 76.78% of the time. Participant perceptions 

regarding the usefulness of the adaptation of list ordering were found to be positively 

correlated to the amount of time spent using MediaMaps. A statistically significant 

correlation co-efficient of 0.62 (α=0.05) was calculated. 

4.5   Satisfaction Results 

The results of the user satisfaction questionnaire are summarised in Table 2. All three 

forms of adaptation (Section D-F) were highly rated by participants (median=4.00). 



Participants were also highly satisfied with the support provided for searching for 

media items (Section C). 

Table 2. User satisfaction results summarised by section (n=20). 

Section Mean Median Mode Std. Dev. 

B. Capturing Media 3.67 4.00 4.00 1.12 

C. Searching for Media 3.90 4.00 5.00 1.11 

D. Sorting Media (information adaptation) 3.83 4.00 4.00 1.02 

E. List Sorting (interface adaptation) 3.72 4.00 5.00 1.25 

F. Map View Adaptation (visualisation adaptation) 3.55 4.00 4.00 1.17 

The perceived usefulness of all three forms of adaptation in MediaMaps was highly 

rated by participants (where 1 = Not useful and 5 = Useful) (Table 3). Information 

adaptation, in which media items were sorted into collections based on time and 

location, was particularly highly rated. The perceived usefulness of all three forms of 

adaptation received median ratings of at least 4. The results of Likert scale ratings 

also showed that participants found all three forms of adaptation to be logical. 

Table 3. User satisfaction results for perceived usefulness (n=20). 

Adaptation Type Mean Median Mode Std. Dev. 

Information Adaptation (sorting of media items 

into collections) 
4.20 4.50 5.00 0.95 

Interface Adaptation (ordering of list options) 3.80 4.00 5.00 1.24 

Visualisation Adaptation (adaptation of map 

visualisation parameters) 
3.75 4.00 4.00 1.02 

Qualitative feedback revealed that the system was used in a wide variety of 

situations and contexts. The field study took place during the northern hemisphere 

summer holidays and as a result, many of the participants used MediaMaps while on 

holiday and/or travelling between different cities and countries. General user 

satisfaction feedback was very positive regarding the usefulness, ease of use, 

learnability and enjoyment of MediaMaps.  

Qualitative feedback regarding information adaptation supported the quantitative 

data, with many positive comments received. Sixty percent of participants specifically 

praised the information adaptation. The following positive comments regarding the 

information adaptation are examples of those received: 

 “Excellent management capabilities for media items.” 

 “Very good system for organising your digital library.” 

 “Concept of collections and automated decisions very useful” 

Participants also responded positively to the interface adaptation, commenting 

favourably on the “faster access to recent/frequent media collections”. Visualisation 

adaptation was regarded as useful in the manual location-tagging map (Figure 1), with 

users not having to perform the same view customisation options repeatedly.  

The only negative feedback received related to a lack of flexibility in the process of 

sorting media items into collections. Some participants wanted the ability to move 

items between collections after initial sorting, the ability to change the location 



associated with an image (in the case of incorrect manual tagging) and the ability to 

perform manual location-tagging at their own convenience. Some participants felt it 

unnecessary to create multiple collections for the same location on different dates. 

Many of these issues would be difficult to address without making significant changes 

to the RED algorithm. 

Previous systems for browsing media collections on mobile devices have avoided 

the use of map-based interfaces [14, 15]. It was therefore interesting to note that 

participants regarded the ability to view map-based visualisations of their media as 

highly useful (mean=4.25, median=4.50 and mode=5.00). Participants were also 

highly satisfied with the ease with which they were able to locate previously captured 

media using MediaMaps (mean=4.00, median=4.00 and mode=5.00). 

4.6   Analysis of Results 

The objective of the field study was to determine whether the information, 

visualisation and interface adaptations implemented in MediaMaps addressed some of 

the problems of MMV. Information adaptation was implemented in the form of an 

adaptive algorithm for sorting media items into collections. This was done to 

minimise user effort in organising media collections (using the limited interaction 

mechanisms available) and to reduce clutter that would otherwise result if a user’s 

entire media collection was visualised in a single view. The high accuracy of the 

recommendations provided by the RED algorithm, combined with the positive 

participant feedback regarding the perceived usefulness of this form of adaptation, 

suggest that the information adaptation performed was indeed useful. Further 

supporting evidence regarding the usefulness of this form of adaptation is provided by 

the fact that participants were able to easily locate previously captured and sorted 

media items. The accuracy results achieved are particularly impressive if compared 

with those achieved by more resource-intensive algorithms, which do not allow media 

to be sorted in real time. Such algorithms have been shown to achieve only slightly 

superior accuracy, although tested on different media collections [18, 20]. The RED 

algorithm was also shown to adapt to user feedback and improve accuracy. 

Chen and Chen evaluated the RED algorithm on a desktop computer. This research 

therefore represents the first time that the RED algorithm has been implemented and 

evaluated in a mobile context. 

Visualisation adaptation was performed in order to reduce the amount of 

interaction required to perform view customisation operations such as zooming and 

panning. User satisfaction feedback showed that participants considered this form of 

adaptation to be very useful. Benefits were achieved in terms of efficiency and the 

amount of interaction required using the available interaction mechanisms. 

Interface adaptation (list ordering) was implemented to improve user efficiency in 

selecting options from potentially long lists of options. Interaction logs showed that 

participants selected options from the adaptive portions of lists on average 76.78% of 

the time. This implies efficiency gains, as participants did not have to browse long 

lists searching for their desired option. Quantitative and qualitative user satisfaction 

feedback showed that the participants viewed this form of adaptation as highly useful, 

with perceived usefulness increasing the longer the participants used MediaMaps.  



5   Conclusions 

This paper discussed the design and evaluation of an adaptive MMV system, called 

MediaMaps. MediaMaps provides automatic facilities for location tagging and 

organising media into collections on a mobile phone and allows users to view map-

based visualisations of these collections. Existing adaptation techniques were 

modified for a mobile platform and extended to supported information, visualisation 

and interface adaptation. An international field study was conducted to evaluate the 

accuracy and perceived usefulness of the adaptation techniques and the participants’ 

satisfaction with the system. The results of this study clearly show that the adaptation 

techniques were highly accurate and that the participants found the adaptations to be 

useful, efficient and easy to understand.  

The evaluation of the RED algorithm used to perform information adaptation 

showed that this algorithm effectively supported the participants in organising and 

visualising their media collections. The accuracy of the RED algorithm was also 

shown to improve in response to user feedback. The problems inherent with the 

limited interaction mechanisms provided by mobile devices were minimised and 

effective use of the limited screen space was made by organising and visualising 

media collections based on time and location. The visualisation adaptation reduced 

the need for repetitive view customisation operations to be performed, while the 

interface adaptation minimised the amount of interaction necessary. 

This paper thus provides empirical evidence that adaptation can provide significant 

benefits for mobile map-based visualisation. Future work will include changes to 

MediaMaps to address system limitations identified during the field study. 
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