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Abstract
In contrast to the traditional geocentric mapmaking that strives for the communication of
geoinformation in an unbiased way to diverse users, there is a growing trend of designing
the so-called egocentric geovisualisation - a phenomenon resulted from the rapid technical
progresses and the growing personalisation of geoservices. Some tools of egocentric map
design are already available in current cartographic systems and there is indeed an
increasing awareness of their impacts on usability issues. Yet, the methods of systematically
detecting the actual ego centres are still missing due to the incomplete understanding of
user requirements. Usability tests hitherto mainly concern the effectiveness and efficiency
of map use. However, a map that is both effective and efficient does not necessarily satisfy
all the user requirements because the hedonistic aspects of the user also play an active role
for the acceptance or rejection of a design solution. Hedonistic requirements are highly
personal, diffuse and subjective. What they primarily care about is not the purpose of a
map, rather the user’s emotion during his interaction with the map. The emotion of a map
user is affected by many personal and environmental factors.

This paper stresses the importance and necessity of egocentric geovisualisation for the
purpose of promoting personalised geoservices. Based on general design principles dealing
with common physiological and psychological user abilities, the author tries to give a
comprehensive definition of ego centre in the context of map use. A number of approaches
for the detection of ego centres as well as the subsequent design of egocentric maps are
introduced and compared to each other. What remain open for the further development are
the verification of hypotheses on ego centres, the formalisation of verified ego centres in
computer languages and the adaptation of egocentric design to dynamic usage contexts.

INTRODUCTION
Cartographers are confident and competent in designing a great variety of maps for general
or special purposes. Often they take for granted that they are able to communicate their
understanding of the reality to the target users because they believe that they know those
target users well. In the praxis, however, a map that serves its purposes well does not
always suits its users. How far a user is able to distil the useful information for his
application relies not merely on his general physiological and psychological capabilities,
but also on his visual literacy, domain knowledge, personal skills to detect the visual cues
built in the map and emotional state. In other words, a usable map should be able to satisfy
both the pragmatic and the hedonistic requirements of its users. The pragmatic requirements
are relatively objective and purpose-oriented. They concern, first of all, the effectiveness
and efficiency of map use. While the effectiveness has to do with the facts such as whether
a user really understands the meanings of map symbols as explained in the legend and
whether the interactive operations achieve the expected performance, the efficiency can be
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typically measured by the average times spent on successfully completed tasks that are
simple and well-defined such as searching, comparing, navigating etc., the number of
successfully completed tasks within a time slot, the price of the map compared with its
performance and so on. On the contrary, hedonistic requirements are highly personal,
diffuse and subjective. They do not concern the purpose of a map, rather the user’s emotion
(e.g. joyfulness, irritation) during his interaction with the map (Hassenzahl and
Hofvenschiold, 2003; Fuhrmann and Heidmann, 2003; Hermann and Peissner, 2003). The
associated hedonistic quality can directly affect or be affected by the performance of map
use, hence the pragmatic quality. The difficulties to formulate the hedonistic quality have
made the map design a highly cognitive endeavour that typically has “rather unclear
starting conditions and a rather large number of moves from the unclear starting state to the
equally unclear goal state” (Danielson et al., 2000).

In order to satisfy the hedonistic requirements, a map has to suit, on the one hand, the
general perceptual and cognitive characteristics of its users, and on the other hand, the ego
centres of every individual user.

DETECTING EGO CENTRES OF A MAP USER
The ego centre of a map user exists a priori or emerges dynamically during the map use. It
can be (1) the current user location in form of a point, a route or a region of varying size,
(2) one or many locations the user is currently interested in, (3) one or many themes the
user is currently interested in, (4) one or many visualisation styles preferred by the user, (5)
one or many interactive modes preferred by the user, or (6) frequently performed user tasks
with the map.  In its most general form the ego centre can be expressed as a function of user
characteristics, the map purpose and the usage context (Meng, 2004). Detecting the ego
centre of a map user requires a continuous user tracking. An interview with users separated
from the actual usage context does not make much sense because user answers are often too
imprecise and too general to be converted into design rules. More useful user information
can be acquired by means of the following approaches:

Sensory approach
In most cases of this approach the user wears a head-mounted tracking device that records
his eye movements or brain waves during his interaction with a map (Brodersen et al.,
2002; Gelgon and Tilhou, 2002). The eye-tracking measurements typically reveal the
perception parameters such as how the user’s attention is distributed among the symbols,
how often and in which order the eye fixations occur, how many fixations follow each other
within each information unit, how long each fixation lasts, how long each saccade between
two successive fixations lasts, what is the average saccade duration of each map symbol,
how many saccades are necessary to process each symbol (Heidmann and Ziegler, 2002).
Recently, a non-sensory, hence, less expensive method of capturing eye movement patterns
has been implemented by (Wilhelm et al., 2003). The brain waves that are recorded as
electroencephalogram (EEG) or magnet encephalogram (MEG, 2003) usually reflect the
relative intensity of the user’s mental efforts in searching for map contents or understanding
them, thus provide critical cues on the visual conspicuousness, the relative importance or
complexity of individual map symbols. As a whole, the tracking methods serve a two-fold
purpose: (1) to ensure the design quality. A map is considered as successful if the attention
of its target users can be immediately drawn to the most important map contents and if the
user can easily decode the map symbols; (2) to detect the mismatch between the
expectation of mapmaker and the behaviour of map user. Eye fixations or brain waves
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concentrated on map contents that are not visually emphasised by the mapmaker may very
well reveal user’s personal interests, hence, ego centres.

Scenario-based approach
Comprehensive cartographic systems are characterised by their growing richness of
visualization styles and interactive functions. With the help of horizontal and vertical
prototyping technique as illustrated in Figure 1, different subsets of visualisation styles and
interactive functions can be selected for different target groups and applications. Such a
process is often termed as customisation. However, even if a system has shrunk its size to a
prototypical subset, still, the majority of its available functions and symbols are rarely used
by a special user or user group. The user prefers an even smaller subset of the whole system
that optimally matches with his personal needs. The scenario-based approach aims at
identifying such subsets by extracting reoccurring use patterns. A scenario is somewhat like
a personal story or diary that records the experiences on what the user wanted to do with the
system, how he performed his tasks, which errors he repeatedly made and how he corrected
his errors etc. Common behaviours that correspond to reoccurring use patterns (at the joint
of horizontal and vertical prototype in Figure 1) can be detected through the analysis of a
sufficiently large sample of different scenarios. Visualisation styles, interactive modes and
operations preferred by a user can then be derived from the reoccurring use patterns and
treated as ego centre.

Visualisation styles Horizontal
prototypeScenario

Cartographic system

Vertical
prototype

Interactive
 functions

Figure 1:  User scenario as ego center.

Repertory grid
In the praxis, not every user will get along with a cartographic system so intensively that
statistically significant reoccurring use patterns may be extracted, but still, he can very well
judge the alternative design solutions of the system using his own vocabulary. The personal
opinions of every individual user to each of the alternative design solutions are faithfully
stored in a so-called repertory grid (Stringer, 1974). Without having to follow any formal
rules or adopt any concepts defined by the map designer, the user feels free to apply his
personal and empirical criteria for his own judgement and express them in a way that best
reflects his personality. In his repertory grid, he often unconsciously brings together the
pragmatic quality (e.g. suitability for the intended purpose) and the hedonistic quality of the
concerned design (e.g. pleasing look for the eye). In fact, each repertory grid contains at
least two aspects of useful information - the personal preferences of a user and his
personally perceived characteristics of the design solution (Burmester et al., 2002). Both
aspects are essential for the derivation of the ego centre. The approach of repertory grid
proves more informative than techniques such as questionnaire.
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Participatory design
Although collecting feedback of map users by presenting them with alternative design
solutions may help to acquire personal opinions which will then be taken into account for
the improvement of the egocentric design, it is often too late or too expensive for the
developer to make substantial modifications or redesign the whole system in case the user
constructs deviate from the solution too much. Such an undesired situation may be avoided
to a certain extent if the users are allowed to get involved in the design process whenever it
is possible. The earlier the users participate in the design, the earlier the design errors will
be identified and corrected. The more extensive the user is involved, the more impact his
ego centre will have on the final design solutions. According to the principle of
participatory design, users will be provided with necessary cartographic tools and
guidelines so that they can try with their own design solutions and document their
experiences in a log-file from which ego centres may be traced. It is also important to make
sure that user participation takes place in a non-intrusive manner, that is, the design process
should not be unnecessarily interrupted and the system designer should not be bothered by
the user participation.

Task-driven approach
Since many years it has remained a dream to track all the characteristics that differentiate
the individual map users, hence their ego centres from each other. In spite of numerous
investigations, no break-through is yet in sight. The experiments either ended up with an
enumeration of general rules that can hardly be converted to precise machine language or
created a plethora of atomised model facets that cannot be traversed by a single
cartographic system. However, if the behaviour analysis is driven by user tasks, many of
user characteristics become immediately irrelevant, for example, culture background of a
user has little influence on his ability to perform a navigation task. In addition to the
capability of reducing diverse user characteristics to a manageable set, the task-driven
design that can be conducted at different granularity levels (Dransch, 2002; Reichenbacher,
2004), e.g. tasks decomposed into typical actions, and actions decomposed into non-
overlapping operations, can answer the questions such as: In which order does the user
chain the fundamental operations? Which actions does he select and combine? Which
interactive modes does he prefer? From the task-driven user behaviour clues about user
habit and computer knowledge can be derived.

DESIGNING EGOCENTRIC MAPS
The aforementioned approaches to detect the ego centre of a map user can be implemented
either separately or in combined way. However, these approaches can seldom result in an
exact description of the ego centre. The usual outcome is either hypotheses that need to be
verified or statements with a certain degree of fuzziness. Often the sharpness and the
volatility of the ego centre rely very much on the time-sensitivity of user tasks. A taxi
driver, for instance, attends probably only the actual route towards his destination including
one or two landmarks that fall within his vision field during driving, while a curious tourist
in a strange city may attend at the same time to many scenic spots scattered all over the
map and possibly also the navigation routes connecting them. The taxi driver has obviously
a more time-critical task, hence, more focused ego centre than the tourist. Due to the
varying “sharpness” of the ego centre, a post processing is necessary that has to perform the
tasks:
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- Conversion of concrete statements into value ranges of the individual design
parameters,

- Interpretation of the imprecise statements, thus derivation of unambiguous conclusions
about the ego centres,

- Classification of user requirements according to their stiffness “must”, “should” “could”
and “might”, which determines the priority levels of design.

The design of egocentric map proceeds only when the ego centre has been unambiguously
determined and described. The highly cognitive design process could lead to many
alternative solutions, with each trying to highlight the contents of the ego centre in a
distinctive manner. The following design methods that have been partly practised in
conventional cartography are worthy to be (re)considered in the context of personal
mapmaking:

Centring
The contents within the ego centre which is spatially concentrated are placed at the optical
or geometrical centre of the map field.

Fish eye view
The contents of the ego centre which is concentrated at one or more places are visualised in
a blown-up manner, while the rest part is displaced and simplified. The overall display area
remains constant, but the map scale varies continuously or stepwise from the ego centre to
the peripheral area. Figure 2 shows an example of the rectangular fish eye view.

      

Figure 2: Rectangular fisheye view (left) compared to the  original map (right). Courtesy of Rostock Regional
Transport Board (http://www.icg.informatik.uni-rostock.de/~urausche/MoVi/fish/).

Contrast enhancement
The contents within and outside the ego centre are presented by using different design
means that help to enhance the visual contrast concerned with levels of detail, textual
explanations, colour tones, symbolisations, multimedia usage etc. Some examples are
illustrated in Figures 3-4.
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Figure 3: An ego centre with text  (http://www.multimap.com).

Figure 4:  The catchment are of the river „ Isar” in dark tone as the ego centre (LfU, 2002).

Adaptive orientation
The orientation of the map is adapted to the direction relevant for the user task (e.g. the
actual driving direction) in a dynamic but ergonomically comfortable manner.

Intentional collage
The spatially wide spread contents of the ego centre are drawn close to each other so that
they are visible within the same window (see an example in Figure 5).
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Figure 5: Simultaneous visibility of spatially separated ego centres.

Metaphoric visualisation
The geospatially overlapping themes of the ego centre are separated in their feature space
from each other by means of distance or orientation metaphor. Figure 6 demonstrates a
section of the political landscape of Switzerland.

   
Figure 6: (a) Geographic landscape of Switzerland (left); (b) Political landscape of Switzerland (right) (Hermann

and Leuthold, 2003).

Support on demand
Depending on user skills, supporting information such as legend and on-line help is made
invisible or visible with varying granularity, e.g. with mouse-over function or
anthropomorphic agents.

CONCLUDING REMARKS
According to the motto “if it doesn’t feel right, who cares if it works”, a map will not be
accepted by its intended users until it satisfies both the pragmatic and hedonistic
requirements. The conventional geocentric map design has mostly taken the general
physiological and psychological user capabilities into account, but ignored the individual
user requirements partly out of economical concerns. With the booming geoservices,
individual map users have increasingly become the centre of design issue because map use
is always a personal action. It is particularly true when the human-map interaction has to
take place on a personal computer with its constantly shrinking size. Unlike the geocentric
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and objective maps, the geometry and contents of an egocentric map are often intentionally
distorted. An egocentric map that serves one user very well may be disliked by other users.
For this reason, its quality can only be reasonably judged by its target user. Moreover,
egocentric maps do not intend to replace geocentric maps. Rather they will be used as a
more market-oriented means to meet the individual demands because it is the user, not the
mapmaker, who decides which maps he likes.
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