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Abstract
In this paper we present some innovative tools developed

while designing a new portal for the promotion of a database
of campaigns of social communication. We focus on strategies
for querying and browsing the digital materials in new, engag-
ing ways, with a particular attention to younger generations ac-
customed to the digital medium. To this end, we have developed
innovative tools able to query and browse the database, and dis-
play the results using information automatically extracted from
both images and texts.

Introduction
The advent of new technologies provides the museums new

communication methods, which allow the visitors (or users) to
explore the available collections on their own. Among the oth-
ers, museums need methods and tools to navigate their catalogues
and to provide facilities for searching, browsing, clustering and
visualizing different kinds of visual data and related information.
This can be achieved, for example, by using creative web sites,
applications or installations to support the user in the discovery
process.

One of the way that museums communicate with the pub-
lic is through advertising materials and marketing campaigns and
publications such as books, CD-ROMs, brochures, flyers, posters.
Moreover, visitors like to take souvenirs from the museum which
remind them of the experience and that can also be used to ad-
vertise to other possible audience the museums exhibitions. From
the marketing perspective all these materials could play a central
role in collecting directly or indirectly more incomes to sustain
all the activities and should be therefore promoted. For example,
posters and photos can easily be made available in digital forms
to a vaster audience on the museums website. The digital materi-
als can be certainly sold but it can also be made available under
a fair use licence or creative commons one. The last ones seem
to be in contradiction looking at the sustainability but if we wish
to establish a more direct relationship between the museum and
the public, and increase its popularity and thus attendees, these
modalities should be taken into account as well.

In this paper we present some innovative tools developed
within a project aimed at designing a new portal for the promotion
of a database of campaigns of social communication, related to
briefs on different topics. We focused on strategies for querying
and browsing the digital materials in new, attractive ways, with
a particular attention to younger generations accustomed to the
digital medium. To this end, we have developed innovative tools
able to query and browse the database, and display the results
using information automatically extracted from both images and

texts. As in the case of a museum where digital materials are
usually stored in database with images and textual descriptions,
the principal items used here for social communications are in the
forms of 15,000 digital posters subdivided into 20 briefs. The
posters have been specifically created by professional designers
and artists to be freely distributed, modified and used as a base for
other communication campaigns.

Literature review
Museums need methods and tools to navigate their cata-

logues and to provide facilities for searching, browsing, clustering
and visualizing different kinds of visual data and related informa-
tion. This can be achieved, for example, by using creative web
sites, applications or installations to support the user in the dis-
covery process [12].

A number of collections of art objects are made available on
the web with the purpose of making the contents of museums and
other public or private organizations accessible to the general pub-
lic, in preparation for, or in place of an actual visit. The museum
itself is accurately reproduced with the opportunity for the user
to virtually visit its rooms, showcases and bookshops such as the
Metropolitan Museum of art1, the National Gallery of Art2, the
British Museum3 and the Louvre4. Sometimes objects collected
on the web are not visible in single museums or galleries, but are
spread in many places (e,g, the WEB Gallery of Art5 or the Kress
Foundation6); some others are gathered and preserved in archives,
libraries, collections available only for a few, usually experts and
researchers of the domain (e.g. the Hairpin Museum7). Usually
these sites just offer standard navigation and search functionality:
collection and temporary exhibition browsing and search by au-
thor, date, collections, etc. . . In some case, virtual navigation and
specific paths for kids are also offered to users.

Regarding applications designed to query and browse the
museums archives, innovative tools can be exploited to manage
different type of data. For example, in the case of image data,
we can borrow from the fields of image analysis and the con-
tent based image retrieval to design applications with advanced
functionalities. As an example, image indexing is the process
of automatically computing a compact representation (numeri-
cal or alphanumerical) of some attribute or feature of digital im-

1http://www.metmuseum.org/
2http://www.nga.gov/content/ngaweb.html
3http://www.britishmuseum.org
4http://www.louvre.fr/
5http://www.wga.hu/index1.html
6http://www.kressfoundation.org/
7http://www.hairpinmuseum.org/
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ages, to be used to derive information about the image contents.
One of the pioneering examples on image feature extraction is
the work by [26] where the concept of colour histogram is intro-
duced for image indexing. Since then, more complex and sophis-
ticated general purpose and domain dependent indexing methods
are being developed coping with different image attributes. Some
examples of low level and high level features can be found in
[20, 23, 8, 1, 4, 7, 13, 14] . All these features can be used and
integrated into a retrieval system allowing to perform advanced
searches on the digital archives.

Analysis and design
The Good 50x70 portal has been designed keeping in mind

that a design methodology is a crucial element in the creation of
efficient, effective and usable web sites [11, 9, 10, 2, 15, 21]. Re-
quirements analysis has focused on a grid of features such as aims,
users, data, devices, places of use, etc. Our web site offers a stan-
dard retrieval interface, the yield is more immediate for a user
using a simple but powerful interface that allows to cross differ-
ent key searches and different ways to show results. We have
designed the portal to easily guide users in the discovery of the
materials of their interest through the use of a hierarchical filter-
ing paradigm of the relevant information.

The database

The database of campaigns of social communication is Good
50x70, based on an international social communication project
which addresses some of the critical issues in todays world, such
as Aids, child mortality, environmental damage, violation of hu-
man rights, underdevelopment, war, violence against women, etc.
The name of the initiative comes from the size of the media
(50x70 cm posters); at the heart of the project the collaboration
with international charities such as LILA, WWF, Greenpeace, and
so on.

Good 50x70 launches an annual “call for participation” in
which he asks designers and creative artists to participate in con-
text on specific social topics (briefs), sponsored by charities who
decide them, in order to raise awareness of those problems and
to promote change. An international jury identifies the best and
rewards them. The posters can then be re-used, for example on
bags or t-shirts, in non-profit activities. The database is at the dis-
posal of endorsing charities, with the goal of making a real con-
tribution to society and truly making a difference. The ultimate
aim of Good 50x70 is to shake up the current state of the market
by pushing professionals to work ethically, in order to create a
new synergy between the non-profit and spontaneous and radical
creativity, reaching with its posters a wider audience making it
sensitive to ethical culture and educating it.

Currently, the available data is composed of 15,000 digital
files containing poster images, grouped by year and brief, asso-
ciated with some textual information, such as poster description,
author name, country, brief, tags, and so on. These data are up-
loaded by the poster author directly, to participate to the brief cho-
sen. Data model is very simple because each poster is completed
by few textual data, stored in a MySql database structure com-
pleted by mood features data, as detailed below, and special in-
dexes studied to increase data retrieval speedy.

Figure 1. From left to right, examples of images with increasing colorfulness

values.

Users
The portal have been designed with different user categories

in mind each one with a different usage pattern of the site. Specifi-
cally, we considered: poster authors, the 50x70 team, members of
the jury, institutions,and generic public. The portal requirements
for each user’s category are:

• allow authors to upload the posters and the associated infor-
mation in a simple way;

• allow Good 50x70 team to create new contests and manage
old ones;

• give the jury a tool to browse all poster uploaded to have
them evaluated;

• allow designers, creative artists and in general institutions,
to download posters to reuse them;

• support users that want to discover the material of interest,
raising the awareness about ethical and critical themes, by
giving easy searching keys, able to search both among text
and image features as well.

We paid particular attention to provide facilities that allow
all users to query the database successfully, even if they are not
expert in the field, or are unfamiliar with the database contents or
with the language in which database terms are expressed. To this
end, the web site offers a standard two steps search interface, that
allows to cross different key searches, to refine the results and to
show the retrieved posters in different and innovative ways. We
have designed the portal to easily guide the target users in the
discovery of the materials of their interest through the use of a hi-
erarchical filtering paradigm of the relevant information. We also
developed tools for the automatic indexing of images according
to pictorial, emotional and aesthetic characteristics.

Advanced indexing of images
For the purpose of our work, we need to index images with

features that can be understood by users for content filtering and
querying. So, among the available features in the literature, we
have considered colourfulness, dominant colours, mood features,
and colour harmony.

Colorfullness
The colourfulness feature is represented by the number of

unique RGB (Red, Green, Blue) colour pixels present in the im-
age. To this end, RGB values are first quantized by removing the
least significant bits, then these values are indexed and the num-
ber of unique index values counted represent the feature. Figure 1
show examples of images with increasing colorfulness values.
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Figure 2. Images segmented using the color naming schema.

Dominant Colors
The dominant colours feature is computed by using the

colour naming scheme proposed by [27]. Each pixel in the im-
age is classified into one of the 11 colour categories: black, blue,
brown, grey, green, orange, pink, purple, red, white, yellow). The
three most frequent colour categories are retained as the dominant
colours feature for the image. Figure 2 show two examples of im-
ages whose pixels are classified using the color naming schema.

Color Mood
Mood features are used to capture some aspects of colour

emotions. The mood features are extracted using the computa-
tional model proposed by Solli et. al [24] which is an extension to
images of the model devised by Out et. al [17, 18, 19] for single
colors. For single colors, Ou et. al identified three color emo-
tion factors: activity, weight, and heat. For these three factors, the
corresponding equations are defined as:

activity =−2.1+0.06×

×

[

(L∗−50)2 +(a∗−3)2 +

(

b∗−17
1.4

)2
]

1
2 (1)

weight =−1.8+0.04×(100−L∗)+0.45×cos(h−100◦) (2)

heat =−0.5+0.02× (C∗)1.07 ×cos(h−50◦) (3)

where L∗, a∗, and b∗ are the CIELAB coordinates of the RGB
values; h and C∗ are the CIELAB angle and chroma respectively,
and are defined as:

h = arctan

(

a∗

b∗

)

(4)

C∗ =
√

a∗2 +b∗2 (5)

Solli et. al proposed to apply the above equations to RGB-
histograms. Given an n-bins histogram an emotion matrix E is
computed by applying the above equations to each representative
L∗a∗b∗ value of each of the n bins. The obtained 3 × n emo-
tion matrix is then multiplied by the normalized histogram H rep-
resenting a probability distribution (M = E × H) obtaining the
mean score for each emotion factors of the image. Figure 3 shows
some examples of emotion factors computed on the images in our
dataset.

Figure 3. Examples of activity, weight, and heat emotion factors.

Color Harmony
Colour harmony is another colour emotion factor that can

be used to describe how an image is emotionally perceived. The
computational model used in our work is based on the work by
[25] that extends the computational model on colour swatches
introduced by [16] to image colour regions. Given two L∗a∗b∗

colors, the harmony score (CH) is composed of three parts: the
chromatic effect (HC), the luminance effect (HL), and the hue ef-
fect (HH ). The color harmony is thus defined as:

CH = HC +HL +HH (6)

with

HC =0.04+0.53×

× tanh



0.8−0.045×

[

(∆H∗
ab)

2 +

(

∆C∗
ab

1.46

)2
]

1
2





(7)

HL =0.28+0.54× tanh(−3.88+0.029× (L∗
1 +L∗

2))+

+0.14+0.15× tanh(−2+0.2×|L∗
1 −L∗

2|)
(8)

HH = HSY 1 +HSY 2

HSY = EC × (ES +EY )

EC = 0.5+0.5× tanh(−2+0.5×C∗
ab)

HS =−0.08−0.14sin(hab +50◦)−

−0.07× sin(2×hab +90◦)

EY =
22×L∗−12.8

10
exp

[

90◦−hab

10
−exp

(

90◦−hab

10

)]

(9)

To extend the above equations to images, Solli et. al, ex-
ploited image segmentation to identify color image regions. Two
set of regions are created depending on their size: large regions
and small regions. On each set, the harmony score is computed
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Figure 4. Examples of color harmony scores. Higher scores means an

harmonic colors combination.

from pair of representative colors of the regions. The final score
is then computed as a weighted combination of the harmony score
computed on large regions, the harmony score computed on small
regions, and the variance of the harmony scores on the small re-
gions [25]. Figure 4 shows some examples of color harmony
scores computed on images following the aforementioned proce-
dure.

Automatic poster category

Uploaded posters are automatically characterized into one of
the following three styles: “Photographical”, “Illustration”, “Ty-
pographical”. A photographical poster is a poster characterized
mainly by photo content. An illustration poster is characterized
mainly by graphical contents. A typographical poster is mainly
composed of text. This information can be used as another in-
dex to describe the image content. As a preliminary study, we
have used the previous features coupled with geometrical statis-
tics about the image colour regions extracted using the Mean
Shift segmentation algorithm [5]. A supervised learning algo-
rithm based on Support Vector Machine [6] is used as a classi-
fication algorithm. The classification of an image poster into one
of the three categories is a multi-class problem. To solve this
problem we have used the implementation of the multi-class SVM
classifier that is found in the LIBSVM software developed by [3].

Preliminary results on a small subset of annotated posters
give an overall accuracy of 62.50%. The corresponding confusion
matrix is as follows:

Confusion matrix of the classification of the images into the
“Photographical (P)”,“Illustration” (I); and “Typographical” (T)
categories.

P I T

P 0.8750 0.0750 0.0500
I 0.1000 0.2250 0.6750
T 0.0750 0.1500 0.7750

By analyzing the errors, it can be seen that the photographic
images are the easiest to classify followed by the typographical
ones. The illustration category is by far the most difficult to clas-
sify. This is probably due to the heterogeneous content of this
category with images that contain at the same time, illustration,
texts and photos. Further study is necessary to devise more effi-
cient image features.

The Good 50x70 portal
The innovative tools to query and browse the database, and

to display the results using information automatically extracted
from both images and texts have been integrated in the portal.
The system offers a two steps search mode, with a faceted query
refinements. Faceted search [22] aims to combine navigational
and direct search to leverage the best of both approaches. In a
typical faceted search interface, users start by entering a query
into a search box. The system uses this query to perform a search,
and then permits navigational refinement on the results of that
search. In the first step the user can perform searches:

• By textual query, based on the content associated to the
poster, and catalogue browsing;

• By “styles”, automatically associated during the upload;
• By dominant colour;
• By mood features (as colour harmony, or colour emotion

factors as activity, weight and heat).

In the second step, the results of the query are shown as de-
scribed below. On the left, the indexes used in documents are
shown and, like a faceted query, it is possible, by selecting one
or more options, to refine the current search, and to specialize it
further by narrowing the set of documents retrieved. Figure 5 re-
ports the results of the query “Brief=Play for Africa”, in which
the posters retrieved are shown as thumbnails. On the left the in-
dexes to be used as faceted query. Results can be shown using
mood features associated to each poster, in graph mode using a
Cartesian space where both x and y axis can be selected by the
user among colour harmony, colour emotion factors as activity,
weight and heat. Figure 6 shows the query results drawn as graph
where the x axis is weight and the y axis is heat.

Designers can use the posters for no-profit activities: figure 7
shows the details of a poster together with the marketing use of it,
made by a designer who re-used this digital image for non-profit
activities: a bag and a t-shirt.

Conclusion
In this paper we present a portal for the promotion of a

database of social campaign posters, which integrates innovative
tools for querying, browsing and displaying the digital materi-
als in new, engaging ways, with a particular attention to younger
generations accustomed to the digital medium. By providing the
users with new search and browsing modalities and by giving the
possibility to users to acquire, manipulate and share digital ma-
terials, a more strong link between digital libraries and the in-
tended users can be established. We believe that these interaction
modalities can be successfully applied to other contexts such as
advertising, marketing campaigns, professional photo archiving,
and museums.
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Figure 5. Query results shown as thumbnail.

Figure 6. Query results shown using mood features, in a “graph” mode.

Figure 7. Details of a poster, with its use for no-profit activities

Archiving 2014 Final Program and Proceedings 217



References
[1] S. Antani, R. Kasturi, and R. Jain, A survey on the use of

pattern recognition methods for abstraction, indexing and re-
trieval of images and video, Pattern recognition, 35, 945
(2002).

[2] P. Barna, F. Frasincar, G.J. Houben, and R. Vdovjak, Method-
ologies for web information system design, Proc. Information
Technology: Coding and Computing 2003, pg. 420. (2003).

[3] C.C. Chang and C.J. Lin, LIBSVM: a library for support vec-
tor machines, ACM Transactions on Intelligent Systems and
Technology (TIST), 2, 27 (2011).

[4] G.Ciocca, C.Cusano, S. Santini, and R. Schettini, Proseman-
tic features for content-based image retrieval, Proc. Adaptive
Multimedia Retrieval. Understanding Media and Adapting to
the User, pg. 87. (2011).

[5] D. Comaniciu and P. Meer, Mean shift: A robust approach
toward feature space analysis, IEEE Transactions on Pattern
Analysis and Machine Intelligence, 24, 603 (2002).

[6] C. Cortes and V. Vapnik, Support-vector networks, Machine
learning, 20, 273 (1995).

[7] C. Cusano, G. Ciocca, and R.Schettini, Image annotation us-
ing SVM, Electronic Imaging 2004, pg. 330. (2003).

[8] J.P Eakins, Towards intelligent image retrieval, Pattern
Recognition, 35, 3 (2002).

[9] F. Garzotto, P. Paolini, and D. Schwabe, Hdm: a model-based
approach to hypertext application design ACM Transactions
on Information Systems (TOIS), 11, 1 (1993).

[10] T. Isakowitz, A. Kamis, and M. Koufaris, The extended
rmm methodology for web publishing, New York University,
(1998).

[11] T. Isakowitz, E.A. Stohr, and P.Balasubramanian, Rmm: a
methodology for structured hypermedia design, Communica-
tions of the ACM, 38, 34 (1995).

[12] P. Isenberg, U. Hinrichs, M. Hancock, and S. Carpendale,
Digital tables for collaborative information exploration, In
Tabletops-Horizontal Interactive Displays, pg. 387. (2010).

[13] D. Lu and Q. Weng, A survey of image classification meth-
ods and techniques for improving classification performance,
International journal of Remote sensing, 28, 823 (2007).

[14] R.F. Murray, Classification images: A review, Journal of Vi-
sion, 11, 2 (2011).

[15] J. Nielsen and H. Loranger, Prioritizing web usability, Pear-
son Education, 2006.

[16] L.C. Ou and M.R. Luo, A colour harmony model for two-
colour combinations, Color Research & Application, 31, 191
(2006).

[17] L.C. Ou, M.R. Luo, A. Woodcock, and A. Wright, A study
of colour emotion and colour preference. Part I: Colour emo-
tions for single colours, Color Research & Application, 29,
232 (2004).

[18] L.C. Ou, M.R. Luo, A. Woodcock, and A. Wright, A study
of colour emotion and colour preference. Part II: Colour emo-
tions for two-colour combinations, Color Research & Appli-
cation, 29, 292 (2004).

[19] L.C. Ou, M.R. Luo, A. Woodcock, and A. Wright, A study
of colour emotion and colour preference. Part III: Colour
preference modeling, Color Research & Application, 29, 381
(2004).

[20] R. Schettini, G. Ciocca, S. Zuffi, A survey of methods for
colour image indexing and retrieval in image databases, Color
Imaging Science: Exploiting Digital Media, pg. 183. (2001).

[21] W. Schwinger, W. Retschitzegger, A. Schauerhuber, G. Kap-
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