
1

EventMask: a game-based analysis of event-related
saliency in photo galleries

Andrea Rosani, Duc-Tien Dang-Nguyen, Giulia Boato, and Francesco G.B. De Natale

Abstract—Events emerged in the last years as a driving concept
to efficiently index and retrieve media. Several approaches have
been proposed to analyse the relationship between events and
related media, to enable event discovery, event-based tagging,
or event-based media retrieval. Notwithstanding the outstanding
work done by several researchers in this area, a major still
unsolved problem is how to understand the inherent link between
visual concepts and events, and in particular, which are the key
elements that allow a human being to perceive from a media
collection what is the underlying event. In this demo, we address
this problem in an original way by exploiting human knowledge
using a game with a hidden purpose. Users are engaged in a
competition, where they can alternatively try to mask a photo
collection to prevent other users to recognize the related event
or they can see a photo partially masked and try to guess the
event connected. A set of rules and an adequate score system
force players to focus on real important details, thus allowing
the detection of most event-related salient parts of the media.
The final result is a saliency map that, differently from the
typical concept of saliency, highlights the visual concepts that
are considered fundamental to perceive the nature of an event.

Index Terms—Event Detection, Gaming, Saliency, Photo Gal-
leries

I. INTRODUCTION AND MOTIVATIONS

RECENT studies demonstrate that users find it easier
to navigate and search through photo galleries if the

pictures are grouped into events [1]. This is supported by
the research trend in both academia and industry to organize
media collections following the concept of event [2][3]. In this
context, being able to recognize an event related to a photo
gallery becomes a crucial issue.

Several approaches have been proposed to analyze the
relationship between events and related media, to enable
event discovery, event-based tagging, or event-based media
retrieval[4]. Effective approaches to manage large multimedia
data collections need to both allow event detection and retrieve
all corresponding media. This is very challenging due to the
heterogeneity, multimodality and generally unstructured form
of such content [5]. In this demo we address a major problem
that is still unsolved: how to understand the inherent link
between visual concepts and events, and in particular, which
are the key elements that allow a human being to perceive
from a photo what is the underlying event. In particular, we
propose to face such a problem via a game-based approach.
During last years the new trend of gamification [6], the use
of game mechanics and game design techniques in non-game
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Fig. 1. Example of an image where event-related salient areas are covered.
This results in a not intuitive association of the image to a specific event.

contexts, has proved to be a successful strategy for building
user bases as well as to engage them in active participation
[7].

We design a new game developed in order to gain insight
of what we call event-related saliency. Saliency [8] usually
represents parts of single images where users focus attention.
Here we assume that there are key elements in an image
connected to an event that allow human beings recognizing
that particular event and do not necessarily correspond to the
most important part from a perceptual point of view (i.e.,
image saliency). We define these information as event-related
saliency.
The idea is illustrated in Figure 1. Which event represents
this picture? Since there is a snow landscape, it is probably an
event connected to the winter or mountains, like a vacation, but
we don’t have particular clue about the specific event. Indeed,
we superimposed to the image a mask corresponding to the
event-related details of the photo.

Our aim is to discover such an information for each event
engaging users in a competition through a web interface which
allow people playing with different photo galleries: on one
hand to mask parts of images which they think will allow
other players to understand the event type represented by that
gallery, on the other hand to recognize events into galleries
which are masked by other players. The analysis is carried
out on a set of images representing different types of social
events with a set of rules and an adequate score system forcing
players to focus on real important details, thus allowing the
detection of most salient parts of the media.
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II. SCIENTIFIC AND TECHNICAL DESCRIPTION

The objective of this work is the identification of image
details which support event-based classification of galleries
of pictures. The result is an event-related saliency map, that
indicates which are the regions of the images that allow
recognizing a specific event (see for instance the white area
in Figure 1).
Event saliency is different from visual saliency. Although the
two concepts may partially coincide, the idea is very different:
Visual saliency detects the parts of the image that attract at-
tention (depend on color, contrast, foreground, position). Event
saliency should detect all the visual contents that can lead to
a recognition of the event, even if it is in the background or
represented in a marginal detail. Event saliency is very difficult
to extract automatically without a-priori knowledge.
The relationship between visual and event saliency is not
always evident. Given the attitude of photographers to attract
the attention on most important things sometimes they may
partially overlap but often high informative parts are in details
or in the background. (See example in Figure 2).
EventMask is in the form of an inversion problem: we do not

(a)

(b)

Fig. 2. Samples of event- and visual-saliency: (a) image with event-saliency
mask, (b) same image with visual saliency mask. As can be seen, the visual
saliency of the image corresponds to the most important part of the photo,
but details are ignored. Viceversa event-saliency is strongly related to them.

ask people to indicate what is important for them to recognize
an event, but to hide it to other people. It is competitive: to
win they have to avoid that the other person recognize the
event. Fundamental is to define a scoring system that prevents
cheating. To the best of our knowledge this is the first proposal
to apply gaming to this issue.

Games used for the evaluation and curation of the underlying
data are effectively incentives-driven tools, as discussed in [9],
employing ease of use, fun and competition as incentives for
users to perform what would otherwise be unrewarding and
demanding manual tasks. Social gaming [10] has been one of
the emerging trends in the last years, and both research and
industrial efforts, as well as mainstream interests have grown
quickly. The evolution of social networks such as Facebook
or Twitter has helped introducing the content generation idea
as a common mainstream concept, encouraging users to both
produce and consume content generated by other users.

III. IMPLEMENTATION AND USE

EventMask is a game with a hidden purpose (GWAP), which
is a web based serious game that allows to involve several
users, experts and non-experts, from various countries and
cultures, in order to gather high quality data for image content
analysis. To this aim, it is very important that the real goal is
concealed by the game, to avoid cultural/personal bias.

A. Basic game rules

The game has two roles: masking users and discovering
users. Two players participate in the game, taking different
roles - the first player is the Masker, the second is the
Discoverer. During the match the roles are switched following
the game rules. Players are not requested to be connected at
the same time.
Maskers are presented images related to events, and have to
hide parts of them so as to make the event unrecognizable.
Discoverers are presented the images masked by other players
and have to classify them into a list of related events.
The goal of the game is for the Masker to hide all the details
in the images that can connect the photo to a specific event, so
that the Discoverer is not able to guess the associated event.
The Discoverer would like to recognize the event looking to
a masked image, using the information not hided by the mask
that is still available in the photo.
Within the masking role, the player’s goal is to make it
difficult to recognize the event associated to the images.
Players are presented a few images related to different events
(Figure 3 (a)): they have to hide parts of them so that the event
is no more recognizable. Users playing as Discoverers have to
discover the event associated to a gallery of masked pictures,
acting as evaluators of the job carried out by the Maskers.
Players are requested to evaluate a certain number of images
(different from the ones they masked). They should assign
every image to a known set of potential events (Figure 3 (b)).
They can choose not to classify an image, if they are not sure.
This role is enabled only after the player acted as a Masker
for one time.

B. Game points

We implemented a point mechanism for EventMask in order
to keep players engaged as well as to avoid cheating. The score
gained by the Masker in a game session is inverse proportional
to the masked area (to discourage cheating or hiding the whole
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Fig. 3. Example of masking and unmasking procedure. Images are prompted to players and they should first hide with a tool the most relevant parts related
to the event corresponding to that photo. Then they are requested to try to guess the related event, selecting it from a list, also indicating eventually the detail
that allowed the recognition.

image). We fix an amount of 100 points per masked image,
diminished proportionally respect to the percentage of the
image area that has been covered using the tool provided to
mask it. As an example, if an image has 40% of its area hided,
the Masker gains for that image 60 points. Every masking
procedure is subject to the validation of the Discoverers, who
can guess the event related to a masked image using the details
still visible. Discoverers can gain the same amount of points
gained by the Masker who did the job of hiding image parts,
if the correctly guess the event. To avoid cheating, if they do
not discover the correct event, they are penalized by the same
amount of points. All players scores are saved and prompted to
the users of the game, so that they can discover their position
in the list and see what is the best player of the game.

C. Map generation
The event saliency map, that corresponds to the region of

the image that are salient in an event based perspective, is
generated from a suitable combination of the above results.
Event saliency maps are obtained taking into account both the
masking and unmasking results. After masking, the j image
is associated to a set of masks Mi,j for each masking player
i as described in Eq. 1, where TD is the total number of
users involved in the discovering procedure of a certain image
and PD represents the number of users that were still able to
discover the event represented it.

Mi,j(x, y) =

{
1 if pixel(x,y) is marked
0 if pixel(x,y) is unmarked (1)

After the discovery procedure, each map is converted into
M∗

i,j such that:

M∗
i,j(x, y) =

 PD/TD if Mi,j(x, y) = 0 AND event dis-
covered by PD players out of TD

1 if Mi,j(x, y) = 1
(2)

Finally, the i maps are multiplied pixel-wise and normalized
to [0, 1].

Mj(x, y) =
∏
i

M∗
i,j(x, y) (3)

IV. CONCLUSIONS AND FUTURE DEVELOPMENTS

In this work we presented a novel approach to identify the
key elements that permit the connection of a collection of
pictures to a particular event, i.e., what we have defined event-
based saliency, using human knowledge. The problem of the
identification of the visual concepts strongly related to events
has been recast into an original game, with a hidden purpose,
where different users have been engaged in a competition.
The results of their work are the saliency maps of the var-
ious images, in an event based perspective, where the most
important event-related details are highlighted. The results
of this analysis could be exploited to gain knowledge about
the inherent link between visual concepts and events, thus
supporting automatic learning systems for concept recognition
and consequently event detection.

REFERENCES

[1] U. Westermann and R. Jain, “Toward a common event model for
multimedia applications,” IEEE MultiMedia, vol. 14, no. 1, pp. 19–29,
Jan. 2007.

[2] R. Mattivi, G. Boato, and F. De Natale, “Event-based media organization
and indexing,” Infocommunication Journal, vol. 2011, no. 3, 2011.

[3] R. Troncy, B. Malocha, and A. Fialho, “Linking events with media,” in
I-Semantics, 2010.

[4] T. Reuter, S. Papadopoulos, G. Petkos, V. Mezaris, Y. Kompatsiaris,
P. Cimiano, C. de Vries, and S. Geva, “Social event detection at
mediaeval 2013: Challenges, datasets, and evaluation,” in Proceedings
of the MediaEval 2013 Multimedia Benchmark Workshop Barcelona,
Spain, October 18-19, 2013, 2013.

[5] G. Petkos, S. Papadopoulos, and Y. Kompatisiaris, “Social event detec-
tion using multimodal clustering and integrating supervisory signals,” in
Proceedings of ACM ICMR 2012, 2012.

[6] L. V. Ahn and L. Dabbish, “Designing games with a purpose,” Commu-
nications of the ACM, vol. 51, no. 8, pp. 58–67, August 2008.

[7] L. V. Ahn, R. Liu, and M. Blum, “Peekaboom: A game for locating ob-
jects in images,” in SIGCHI conference on Human Factors in computing
systems. ACM, 2006.

[8] O. Muratov, G. Boato, and F. G. De Natale, “Diversification of visual
media retrieval results using saliency detection,” in IS&T/SPIE Elec-
tronic Imaging. International Society for Optics and Photonics, 2013,
pp. 86 670I–86 670I.

[9] K. Siorpaes and E. Simperl, “Human intelligence in the process of
semantic content creation,” World Wide Web Journal, vol. 13, March
2010.

[10] G. Abramson and M. Kuperman, “Social games in a social network,”
Physical Review E, vol. 63, no. 3, 2001.


