
CollecTA: Collective Tour Advisor
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Abstract

Every time we visit a new city there is a huge effort made in understanding its dynamic, i.e. what
are the relevant locations within that city in each time period, for there are large amounts of data to
sift through. Although several attempts have been made to combine information from several sources,
the majority focus on geographic data, lacking on time representation. The main motivation for our
work is the shortage of most applications in showing a city dynamics in an easy way for the users.

In this dissertation we have studied solutions related to 2D and 3D visualizations of spatio-temporal
data to understand their adequacy to our objectives. A comparative analysis is then performed between
the most relevant solutions, serving as base to the initial decisions made in the design of the developed
solutions.

We then describe four solutions developed to test and validate the key aspects taken from the related
work analysis. After the conclusion of the prototypes we performed an experimental evaluation, with the
help of real users, to assess which of the visualizations was the most suitable to represent spatio-temporal
data and convey a location dynamics.

Our main contribution with this work was the development of those four distinct visualizations and
its evaluation, which allowed us to take some important conclusions from the results and also some
implications to the design of similar techniques.
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1. Introduction

With the latest advances on technology we can now
record not only the time but also the exact place
the data was collected, with the use of Global Posi-
tioning System (GPS) incorporated in the devices.
Due to this, millions of temporal- and geo-tagged
data is available, although it is still very difficult to
perceive a location dynamics just by combining the
information. Several attempts have been made to
show that dynamics, but the majority just focus on
the geographical factor. The solutions that in fact
represent time are still very ineffective for someone
visiting a location for the first time because they
tend to show that dynamics in real time, which is
more suited for local bystanders.

The main problem we tried to solve was how to
present spatio-temporal information to the users in
an effective way, facilitating the analysis and under-
standing of a location dynamics without too much
effort. Alongside this, we also intended to study
existing techniques, understand their main charac-
teristics and gather knowledge about the best prac-
tices on the visualization of not only the spatial
but specially the temporal dimension. We also de-

veloped alternative visualization techniques, anal-
ysed and tested them, comparing them against each
other with the help of real users, which allowed us
to assess about the most suitable visualization.

After the development of four techniques to test
and validate the key features taken from the re-
lated word analysis, we performed an experimental
evaluation, with which we intended to identify and
discuss some implications to the visualizations de-
sign and also make some recommendations for fu-
ture work.

In this document we describe the four techniques
developed to solve the previously identified prob-
lem, each with a different representation of the data
along the map and timeline. The first three devel-
oped using a 3D environment and the last using a
2D approach.

The remainder of this document is organized
as follows. We first start by analysing the most
relevant solutions to the representation of spatio-
temporal data, and highlighting the key features
we used in our solutions. Then we describe the
development of those solutions, comprised initially
by three different visualizations, and explain why
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we came to develop a fourth visualization. In Sec-
tion 4 we explain the methodology used to evaluate
the prototypes, discussed the obtained results and
its implications. Lastly we summarize the contri-
butions of the dissertation, the conclusions taken
along its development and suggest some areas that
can be improved in future work.

2. Related Work

The concept of combining time and space into a sin-
gle representation was first approached by Torsten
Hagërstrand[3] in the early seventies and has been
little pursued until recently, mostly because of tech-
nology constraints. Regarding the understanding of
a city dynamics nowadays, there is also a variety of
techniques from more simple but rather ineffective
paper surveys to the latest GPS and mobile data
retrieving technology.

2.1. 2D Visualization

Using a 2D representation of the data, Andrienko et
al [1] and Kisilevich et al [5] developed projects with
density and flow maps (see Figure 1). They tried
to map, analyse and compare behavioural patterns
of people using geo-tagged and timestamped photos
from popular photo sharing sites.

Figure 1: Density Map

There are other solutions that use geotagged pho-
tos to recommend travel routes based on tourist and
photographer’s movement patterns when visiting a
tour destination. But like most 2D solutions they
lack in depicting the time dimension and are prone
to create visual clutter.

2.2. 3D Visualization

Regarding the representation of spatio-temporal
data in a 3D environment we have solutions applied
to urban crime trying to analyse the patterns of the
perpetrators and prevent the spread of criminality.
Also, still based on images gathered from the inter-
net public domain, there are solutions that create
“heat maps” to represent important locations.

But there is a special case within the 3D visu-
alization of spatio-temporal data: the Space-Time
Cube metaphor. It consists in an information visu-

Figure 2: GeoTime solution using the Space-Time
cube approach

alization technique that displays the data inside a
cube, where the height axis is used to denote time,
concerning movement of objects along a time pe-
riod, as seen in Figure 2.

Using this concept, Kapler and Wright [4] tried
to improve the perception of movements, events and
relationships as they change over time within a spa-
tial context. To accomplish this they developed
GeoTime (see Figure 2), which besides the basics
of the Space-Time cube adds the feature that the
ground plane marks the instant of focus, thus mak-
ing events along the timeline “occur” when they
meet the surface. Its main issue is when hundreds
or more events are depicted on the screen at the
same time, becoming difficult to see through the
dense display of objects and labels.

Figure 3: CommonGIS display

Gatalsky et al.[2] developed a tool for earthquake
analysis, creating a system to represent discrete
events in a cube as circles placed vertically accord-
ing to the time of their occurrence (see Figure 3).
Both the circles size and colours vary to represent
other characteristics such as earthquake magnitude.
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Figure 4: Spatial and Temporal distribution of food
stamps in North Carolina

A new method, proposed by Thakur and Han-
son [8], involves a construction in which polygo-
nal disks are stacked along a vertical temporal axis,
called Data Vases, varying the diameter according
to normalized data values (see Figure 4). Their pri-
mary motivation with this approach is to enable
display and exploration of patterns both in space
and time, rather than having the information pre-
sented as separate spatial and temporal “slices”.

2.3. Real Time Dynamics
As the lead researcher in this topic, the Mas-
sachusetts Institute of Technology’s SENSEable
City Lab1 has a series of projects that demonstrate
how today’s digital bits of human activity can be
captured and analysed [7], stating that the city can
be regarded as a complex near real time control sys-
tem.

Figure 5: LIVE Singapore! Rain Taxis application

They have several projects that overlay real-time
collected data on maps of a city to capture urban
dynamics as they occur, allowing users to react to
the ever shifting urban environment. One of their
most recent projects is called LIVE Singapore! [6],
a five year research initiative started in mid 2010,
aiming to develop open platforms for the collection,
combination and distribution of large amounts of
real-time data streams. This platform triggers a
dynamic crowd sourcing, allowing developer com-
munities to create applications to easily interpret

1http://senseable.mit.edu

the data and provide useful tools for people to make
use of their cities. Rain Taxis is one of those appli-
cations (see Figure 5) that combines rainfall data
and taxi location to enable taxi drivers to better
prepare for an increasing demand, and the clients
to quicker find available nearby taxis.

Other researchers have solutions that consist on
air quality or sound level measurement combined
with GPS data depicted over a map, available in
mobile phones applications, allowing the bystanders
to know in real time the conditions of their city and
make decisions based on that data.

2.4. Discussion
Bearing in mind the objectives of our work, there
are several characteristics that we consider interest-
ing to compare between those solutions. The first
and foremost important is the use of the time di-
mension and the perception of dynamics of the rep-
resented data. Another relevant thing to notice is
the possibility of visual cluttering, a problem we
want to avoid. Data filtering is also taken into ac-
count because it enables the users to have control
over the data they wish to see. We also note if the
solution was developed to be used by the general
public or simply for research purposes.

To better analyse all these aspects we performed
a comparison between the most relevant solutions,
summarized in Table 1.

Time di-
mension

Dynamics
percep-
tion

Solve
visual
clut-
ter

Data
filter-
ing

General
public
in-
tended

Density
maps [1, 5]

Limited Yes No Yes Yes

GeoTime [4] Yes Yes No Yes No

CommonGIS
[2]

Yes Yes Yes Yes No

Data Vases
[8]

Yes Yes No Yes No

LIVE Singa-
pore! [6]

No Yes No No Yes

Table 1: Comparison between different solutions de-
scribed earlier

We can see that the 2D visualization has severe
limitations to time dimension representation and
thus it will not be considered in our solution. We
can also conclude that the solutions that best tar-
get the problems described earlier are GeoTime [4],
CommonGIS [2] and Data Vases [8].

The first, although its visual clutter problem and
thus not so pertinent to our solution, has an inter-
esting concept: the “instant of focus” being marked
by the ground plane, making events along the time-
line “occur” as they meet its surface. CommonGIS
is not the best approach, for it has poor visual-
ization and was developed to only be used by re-
searchers. Its positive aspect is the depiction of each
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event in the correspondent time and space location
inside the cube. Finally, Data Vases’s purpose is
also solely research but it has an interesting and
note worthy way of depicting the data.

With this comparison we conclude that the 2D so-
lutions, although more familiar to the users, do not
meet the necessary requirements. Also, Real Time
Dynamics, despite providing powerful tools, is not
suitable to us because it only deals with data ac-
quired in real time, making it impossible to browse
the data and infer the dynamics at a given location
along time. Thus the most suitable representation
to our work is a 3D environment, more specifically
using the Space-Time Cube concept.

In short, the majority of the solutions lack in
one or more important aspects to meet all our ob-
jectives. Nevertheless, the described key aspects
proved to be positive in the studied visualizations,
and for that reason we will use them in our solu-
tion. Next we present four visualizations, created
to validate each of these aspects.

3. Proposed Solution
Based on the analysis conducted in the previous sec-
tion it became clear to us that the right course of
action was to develop a visualization with a three-
dimensional environment to represent the data.
With our goal to accomplish the best visualization
possible in mind, we have decided to develop three
different representations of spatio-temporal data,
each using one of the key features highlighted be-
fore.

But with the evaluation that will be described in
Section 4, when trying to validate all these differ-
ent aspects, we came to a conclusion that users were
more inclined to use the frontal views of our visual-
izations. That led us to decide about the creation
of a fourth visualization using a 2D environment,
adapting one of the users preferred visualizations
for that purpose.

3.1. The Data
Spatio-temporal data, as the name somewhat im-
plies, is data obtained from several sources that
not only has temporal information but also spa-
tial, i.e., it contains the time and date in which the
data was collected and also the geographical coor-
dinates (latitude and longitude) of that collection.
Although photos are the main source of this type of
data, mostly because of photo sharing sites, spatio-
temporal data can also be obtained from videos,
tweets, status updates, comments, check-ins and in-
teracting with several social networks and online
services. For the purposes of this work, the origin
of the data is irrelevant, provided that it is both
temporal- and geo-tagged.

For implementing and testing the visualizations,
we were provided a cluster of spatio-temporal data

with about five thousand points organized hierar-
chically, where each level of the cluster tree has a
direct correspondence to the level of zoom in the
map, as depicted in Figure 6.

Figure 6: Clustering technique and its relation to
zoom levels

3.2. Common Features
Although different in concept and interaction, there
are still common features among some of the visu-
alizations. To enable the use of different views and
filters we added two clickable buttons with those
functions (see Figure 7), designed to be graphically
suitable to the remainder interface and easily rec-
ognizable.

Figure 7: View and Filter toggle buttons

3.3. Dot Clouds
This technique fully implements the Space-Time
Cube concept. Also, notions like the depiction of
every event in their correct time and space and the
“instant of focus” are also applied. In Figure 8 we
can see the final look of the Dot Clouds prototype.

Figure 8: Dot Clouds visualization, using the
Frontal view

When developing this visualization we have de-
tected the need for more than one available view,
so we provided three: the Frontal (see Figure 8), the
Isometric (see Figure 9) and the Isometric with 3D
points (see Figure 10). The first two only adjust the
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camera position, while the third adds a 3D point to
the ones already depicted, allowing the analysis of
both spatial and temporal information at the same
time.

Figure 9: Dot Clouds Isometric view

The timeline depicts the temporal part of the
data along the z-axis of the cube, using the map
to mark the “instant of focus”. This is done by
only drawing the points in the map when their re-
spective time interval is highlighted in the timeline.
This way the users extend the filters function by
selecting only the time intervals in which they are
interested in.

Because sifting through the data is already hard
enough, we decided to implement three filters to aid
the users when analysing a location dynamics: Day,
Week and Year. The first was initially thought to
divide the 24 hour day span according to the time
of day (e.g. morning, noon, afternoon and night)
because people usually use this terminology. But
because these are very subjective terms we put them
aside and tried a similar approach but with closed
time interval. Thus, we divided the day in four
parts of six hours each. The second filter represents
a week, and we have decided not to group the days,
thus creating seven time intervals. The same was
done with the Year filter, creating twelve intervals,
one for each month.

Figure 10: Dot Clouds 3D points with guideline
detail

Since we decided to use CommonGIS ’s approach,
we had to calculate the points correct time and

space coordinates inside the cube. To avoid clutter-
ing and facilitate data analysis, we only represent
the projections of those points in the map and time-
line. The points are depicted as spheres to stan-
dardize the representation within the three views,
and were coloured in black to protrude from the
map. As said before, we only draw in the map the
points with the correspondent time interval high-
lighted. To differentiate them we coloured the “in-
active” points in gray. In the Isometric 3D view we
added the actual 3D point, maintaining the same
colour but using cubes instead to avoid being mis-
taken with their projections (see Figure 10).

To help the users understand the correspondence
between the map and timeline projections, we de-
veloped a feature that creates a guideline between
those projections, and the 3D point in case the user
is using the Isometric 3D view, when the mouse
pointer hovers over them, as in Figure 10.

3.4. Map Slices

This visualization extends the Space-Time Cube by
layering three maps in height where each map repre-
sents a different time interval (see Figure 11). With
this visualization we intend to show the continuity
of the dynamics along time in a certain location,
without having to select the time intervals to anal-
yse. The reason why there are only three layers
relates to the fact that adding more layers would
create on overlapping that would cover some parts
of the maps below.

Figure 11: Map Slices visualization

Because of this problem, this visualization only
provides an Isometric view. Regarding the data,
points are depicted in the layers that they happen,
being one or more. To show the continuity between
the points a line is drawn between them. As seen
in Figure 11, the timeline is divided evenly in three
parts. As for the filters, they are the same as in
Dot Clouds. The Day and Year filter divided the
time span in three, with intervals of 8 hours and 4
months, respectively. Because of the odd number
of days in a week, we decided to divide it as the
following: from bottom to top - Monday and Tues-
day; Wednesday and Thursday; Friday, Saturday
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and Sunday.
To aid the users we highlight the points, and re-

spective guidelines, colouring them in red when the
mouse pointer passes in their vicinity, as seen in
Figure 12.

Figure 12: Highlighted points in red

3.5. Coloured Cylinders
In this solution we place markers on the map to
represent the data in the respective time intervals,
depicted with layers in a cylinder (see Figure 13).
By placing the markers in their specific location
and depicting all the data of that location in the
cylinder’s layers we intend to allow the dynamics
perception in a single representation.

We have two visualizations, frontal and isomet-
ric, to provide an alternative and allow the users to
choose their favourite. The timeline is represented
by four layers in the cylinders (see Figure 14), to
maintain the coherence with the Dot Clouds time-
line.

Figure 13: Coloured Cylinders visualization

The filters were maintained, but needed to be ad-
justed, giving the Day filter four 6-hour intervals,
the Week filter a 2-day period (highlighting Friday
because it is commonly interpreted as the begin-
ning of the weekend) and the Year filter divided in
3-month intervals. To better recognize the inter-
vals we have coloured them with distinct colours
between themselves and the map. Only the “ac-
tive” layers are coloured, i.e., the ones containing
data, and a neutral colour was added to when there
is no data available. To ensure the correct interpre-
tation of the markers, we added a figure with their

legend to the interface, as in Figure 14.

Figure 14: Coloured Cylinders caption

3.6. Coloured Pies
Although initially we had only planned to develop
three visualizations, after conducting a first evalua-
tion we decided to develop a fourth prototype, this
time with a full 2D environment and using a top
view.

Figure 15: Coloured Pies visualization

In Figure 15 we can see that the timeline is repre-
sented by the means of circles, divided in four parts,
similarly to Coloured Cylinders, and thus the avail-
able filters remained the same (see Figure 16). The
position of the time intervals inside the circle was
decided using the clock metaphor, because we think
is familiar to the users. As in the previous visualiza-
tion, each of the “quarters” is coloured only when
containing data relative to the correspondent time
interval. The only difference here is that the ones
that contain no data are transparent. Also like the
previous prototype, we provide a figure with the
legend of the circles in the interface.

Figure 16: Coloured Pies week filter
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3.7. Implementation
All the four prototypes described above are
web-based, using WebGL2 for rendering interac-
tive graphics within any compatible web browser
and CoffeeScript3 (simplified language that allows
classes and transcompiles itself to JavaScript) as the
programming language.

The map was created using the Leaflet4 library
integrated with OpenStreetMap5, which is a collab-
orative free map. To enable the addition of objects
to the scene we used Three.js6, a JavaScript 3D li-
brary that allows full renderable 3D environments
in web browsers.

All the developed visualizations are avail-
able for testing in the following URL:
http://web.ist.utl.pt/luis.dias/collecta/

4. Experimental Evaluation
After completing the previous four prototypes we
tested them to assess the effectiveness of their rep-
resentation of spatio-temporal data. We performed
two rounds of tests, one with the first three visu-
alizations and another with the two best visualiza-
tions from the first round and the 2D visualization
developed afterwards.

4.1. First Evaluation
The first evaluation was performed with twelve
users, mostly ranging from 18 to 30 years old and
some above 30, 7 male and 5 female. Only 6 reside
in the Lisbon metropolitan area. This can affect the
results, since tests refer to this area, and must be
taken into account. The testing sequence was alter-
nate to ensure that there were no effects from the
users’ learning process. Whenever possible we asked
the users to bring their own laptops to perform the
tests, thus providing different combinations of hard-
ware and software, extending the evaluation to the
technology as well.

First there was a small briefing where we ex-
plained the concept of spatio-temporal data and our
work objectives and then the visualizations were in-
troduced. We did not allow any previous experi-
mentation and asked them to use the “think out
loud” technique to perceive their learning patterns.
After testing each visualization the users were asked
to answer a satisfaction questionnaire.

The tasks were designed to be the same to all
three visualizations (except in two individual cases)
to ensure the correct comparison between them
when analysing the results. The users were asked
to perform seven tasks, the first three with limited
interaction and focused on the recognition of the

2http://en.wikipedia.org/wiki/WebGL
3http://coffeescript.org
4http://leaflet.cloudmade.com
5http://www.openstreetmap.com
6http://mrdoob.github.com/three.js/

representation of the data, the confluence within a
certain region and/or time period, and the under-
standing of the timeline. The second set of tasks
focused on finding the time periods in which given
locations had more or less affluence. The seventh
and final task was divided in two parts, first a per-
sonal question to understand whether the users had
the same perception of the real dynamics of a given
location, and then they were asked to verify in the
visualization if the results shown corresponded to
what they expected.

After all the prototypes were tested the users
filled a small form regarding demographics, their
familiarity with technology and their preferred vi-
sualization.

The results obtained from this evaluation pre-
sented some discrepancies, specially in the open
question, showing that the users have different per-
ceptions about the real dynamics of the locations.
All the tasks were performed without much effort
and, except a thing or two, correctly answered. The
big majority agreed that the filters were adequate
and sufficient, and only in Map Slices the users said
that the representation was difficult to understand
and analyse, mainly due to the clutter caused by
the guidelines. It is important to note that the users
that do not reside in Lisbon easily understood the
city dynamics and the most visited places. Also,
there was a clear tendency to use the Frontal view,
whenever available.

Regarding the users’ preferred visualization, we
can clearly see in Figure 17 that there was a techni-
cal tie between Dot Clouds and Coloured Cylinders.

Figure 17: Preferred visualization to represent
spatio-temporal data

Although most users agreed that the 3D was in
fact suitable to represent spatio-temporal data, the
fact that they preferred to use the Frontal view to
perform the tasks arose our curiosity towards the
2D and we decided to develop a fourth prototype
using a 2D environment, and test it against the two
winning visualizations.

4.2. Final Evaluation
For this second evaluation we maintained the same
procedures and tasks as previously, conducting the
tests with the help of 10 users ranging from 18 to 30
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years old, 7 being male and 3 female. From those,
6 reside in the Lisbon metropolitan area. All use
a computer on a daily basis but not all are accus-
tomed to use online map services.

We have opted to rule out the option to change
views in the visualizations, testing them against the
new 2D solution using solely the Frontal view. Once
again the users performed the required tasks with-
out much effort and with small error in their an-
swers, also with some discrepancy in the open ques-
tion about their perception of a location dynamics.

The users were more comfortable using Coloured
Pies to understand the locations and time intervals
with more affluence. Also, the four users that do not
reside in Lisbon had no problem in understanding
its dynamics and most visited places. We can see, in
Figure 18, that Coloured Pies always scored better
results.

Figure 18: Average rating by question

After all the tests were performed, the users
picked Coloured Pies as the best of the three visual-
izations to represent spatio-temporal data (see Fig-
ure 19). Nevertheless, after converting the obtained
results on a scale of 1 to 5, we performed a statis-
tical analysis comparing Dot Clouds and Coloured
Cylinders to the Coloured Pies visualization, using
the Student’s t-distribution, in order to assess the
probability of two of the visualizations having the
same rating. The final results show that the Dot
Clouds has only 5% similarity towards Coloured
Pies, while Coloured Cylinders has 28% similarity.
These values also show that Coloured Pies is statis-
tically better than Dot Clouds but not significantly
better than Coloured Cylinders, which only allows
us to conclude about its acceptance by the users.

5. Discussion

The results found in both evaluations allowed us to
take some important conclusions. The first is that
the users feel more comfortable using products sim-
ilar to those they are already familiar with. Since
the majority have already used online map services
at some point, they prefer a 2D view. This is some-
thing we had already in mind, but after analysing all

Figure 19: Total rating average of the visualizations

the related work, chose to put aside because all the
3D solutions seemed more suitable and appropriate.
Our reason to discard the 2D representation at first
was because most of the studied solutions lack in
depicting a crucial feature: the Time dimension.

The identification of the most visited locations
and time intervals was easy to understand, by al-
most every user, when performing the required
tasks on our solutions. The biggest problem was
with Dot Clouds, but when verbally questioned, the
users replied that with the evolution of the tasks it
became easier to understand the representation.

In the first evaluation, the majority of the users
indicated that the 3D was indeed the best repre-
sentation for the spatio-temporal data, but we now
can conclude that probably they were constrained
by the prototypes, and by the initial explanation of
the prototypes where they were told that the visu-
alizations were built in 3D. So, since they did not
have the chance to test a 2D representation, they
felt that the 3D was enough to this type of repre-
sentation and never really thought about it in 2D.
In the final evaluation, given that they had the new
2D prototype to test, in the final answers about the
adequacy of 2D versus 3D to represent the data,
they were unanimous on answering 2D.

6. Implications and Recommendations

The results found in both evaluations led us to re-
alize that our initial assumptions, taken from the
analysis of the Related Work, were not accurate
enough. As we have observed, none of the studied
3D solutions was intended for general public use.
This is due to the origin of the data, that in some
cases can not be publicly disclosed, or to the origin
of the solution, that usually belongs to academic re-
search and is rarely released to the general public.

We recommend that an improvement is made re-
garding the filters, with the creation of more and
refined ones. The shapes used to represent the
data require further investigation and testing, as
well as the colour employment. This last aspect
was observed by a user that had a small degree of
colour-blindness and could not distinguish two of
the colours employed, both on Coloured Cylinders
and Coloured Pies. Also mentioned by some users is
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the use of complementary information on the most
popular places in the form of descriptions, photos,
suggestions, among others.

We also advice performing intermediate and for-
mative evaluations to improve the results and catch
user preferences in an early stage of the develop-
ment. The deepening of the study on the Space-
Time Cube, in its full potential, is equally recom-
mended because we still believe that it is a very
good representation for spatio-temporal data, and
with the constant technology advances might prove
to be a better solution in the future.

7. Conclusions and Future Work
With our work we have obtained a solution that
can easily convey the dynamics of a location to the
users, and help them understand and infer that dy-
namics. To that end, our solution provides a mini-
mal and familiar interface, focusing on the most im-
portant feature that is data representation on top of
a map. This technique deals with cluttering prob-
lems and also provides adequate filters and distinct
time intervals to allow data filtering and aid the
users on their analysis.

We have contributed with a thorough and de-
tailed research on the state-of-the-art, highlighting
some of the key features and best practices, taken
by the comparison of the most outstanding solu-
tions. Another important contribution was the de-
velopment of four distinct visualization methods,
each built to test and validate the key features. Our
experimental evaluation, performed in two rounds
with the help of the users, allowed us to understand
their preferences and also which was the best visual-
ization to meet our initial objectives. This enabled
us to make perhaps our biggest contribution, with
the identification and discussion of some implica-
tions pertaining the design of solutions to represent
spatio-temporal data.

At this point we were able to compare Coloured
Cylinders with the most relevant solutions previ-
ously analysed in Section 2.

Time di-
mension

Dynamics
percep-
tion

Solves
Vi-
sual
clut-
ter

Data
filter-
ing

General
public
in-
tended

CommonGIS
[2]

Yes Yes Yes Yes No

GeoTime [4] Yes Yes No Yes No

Data Vases
[8]

Yes Yes No Yes No

Coloured
Pies

Yes Yes Yes Yes Yes

Table 2: Comparison between relevant solutions
from related work and Coloured Pies

From Table 2 we see that the most similar solu-
tion to ours is CommonGIS [2]. However Coloured

Pies surpasses this solution in two main points: bet-
ter dynamics representation and the suitability to
be used by anyone. It is also better at preventing
the creation of visual clutter by means of the im-
plemented clustering technique and the fact that it
does not overlaps the represented data.

Taking into account the focus of our research, fu-
ture work may involve some reviews in data repre-
sentation, more specifically the colours and shapes.
We also recommend the creation of additional filters
to allow more accuracy on time selection. Alongside
this, there should be provided additional informa-
tion regarding the most relevant locations, to help
users decide about the places to visit.

Future work may also extend or introduce some
other functionalities, like the possibility to obtain
information, choose and directly buy tickets to a
play in a popular theatre. Even with the addition
of recommended routes the solution would become
a very powerful tool, not only for tourism but also
for local management and transportation entities.
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