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Abstract. To provide recommendations to groups of people is a complex task,
especially due to the group’s heterogeneity and conflicting preferences and per-
sonalities. This heterogeneity is even deeper in occasional groups formed for
predefined tour packages in tourism. Group Recommender Systems (GRS) are
being designed for helping in situations like those. However, many limitations
can still be found, either on their time-consuming configurations and excessive
intrusiveness to build the tourists’ profile, or in their lack of concern for the
tourists’ interests during the planning and tours, like feeling a greater liberty,
diminish the sense of fear/being lost, increase their sense of companionship, and
promote the social interaction among them without losing a personalized expe-
rience. In this paper, we propose a conceptual model that intends to enhance
GRS for tourism by using gamification techniques, intelligent agents modeled
with the tourists’ context and profile, such as psychological and socio-cultural
aspects, and dialogue games between the agents for the post-recommendation
process. Some important aspects of a GRS for tourism are also discussed, open-
ing the way for the proposed conceptual model, which we believe will help to
solve the identified limitations.

Keywords: Group Recommender Systems, Mobile Tourism, Context-
Awareness, Gamification, Multi-Agent Systems

1 Introduction

Since 1992 [1] that Recommender Systems (RS) have been studied to help individual
users make better choices [2, 3] thus recommending items that intend to better satisfy
the users tastes in various domains, each one with its specific challenges, like recom-
mending a movie to watch, a music to listen, a place to visit, a restaurant to lunch, etc.
But if to generate accurate individual recommendations is complex, to provide accu-
rate recommendations to groups is even more. The tourism domain has many particu-
larities and is an interesting challenge. To support groups of tourists plan and get ac-
companied in their excursions can be a very complex task, especially due to the
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group’s heterogeneity and conflicting preferences [4]. Millions of tourists participate
in planned tours every day, some travel alone, others in groups, but are their needs,
interests and curiosity satisfied? Do they enjoy the tours they engaged in? Boratto and
Carta [5] state how a group is formed influences its modeling and the predicted rec-
ommendations. Groups formed occasionally for a common aim, like travelling to-
gether to a specific destination, and that may or may not be acquainted to each other
[5] causes this heterogeneity to go deeper. Group Recommender Systems (GRS) are
being designed for helping in situations like those, and if they use the capabilities of a
mobile device, they can brutally improve the users’ experience, bringing new possi-
bilities to explore, like the users’ context [6], i.e., the information that surrounds him
[71.

In this paper, we introduce a conceptual model that intends to improve the tourists
experience in a GRS for tourism by showing concern for their interests, facilitate the
post-recommendation process, by proposing the use of an argumentation-based dia-
logue model between intelligent agents, agents that will accompany the tourists dur-
ing the tour. Gamification techniques are also proposed to acquire the tourists’ profile
and motivate them during the tour.

In the next section we present a brief state-of-the-art in GRS for tourism and dis-
cuss some current issues. Section 3 introduces dialogue games between intelligent
agents and gamification as ways of enhancing the choice process and the tourists’
involvement in GRS for tourism, respectively. This section also explains the connec-
tion between choice and decision, and how important explanations are in a recom-
mendation. The conceptual model of the GRS for tourism is presented and shortly
explained. Section 4 summarizes the contents addressed in the paper and describes
what will be done as future work.

2 Group Recommender Systems for Tourism

GRS have become an important and challenging theme in the field of RS [8-12] since
the group members’ preferences can vary, and therefore, to reach a solution that satis-
fy all the members can be hard to accomplish. It is of extreme importance to guaran-
tee that none of the group members gets too dissatisfied, dissatisfaction that can
spread within the group due to the emotional contagion phenomenon [11]. For in-
stance, suppose a travel agency in China that has vacation packages for groups of
tourists, with a set of different types of Points of Interest (POI) to visit in a certain
country. It is known that Chinese tourists usually travel in groups, either by option or
because of impositions [13]. Families, individuals, friends can subscribe a package.
But does the package has POI that satisfy all the subscribed members? Although they
share the same culture, not all members have the same personality and preferences,
but they had no other choice than to choose a predefined package. A vacation that
seemed exciting can easily become toilsome. A GRS capable of providing personal
and contextual recommendations can be the perfect solution.

Many interesting prototypes of GRS for tourism have and are being proposed to
help groups of tourists in the planning of vacations or excursions, usually presenting a



list of POI to visit. For instance, looking at some of the first GRS for tourism,
INTRIGUE (INteractive TouRist Information GUIdE) was proposed in 2003 by Ar-
dissono et al. [14] to help (heterogenous) groups of tourists find sightseeing destina-
tions and itineraries in Italy. It is a GRS for mobile and desktop devices where a
group member configures the group size, their preferences and characteristics. The
group is then divided into subgroups according to those configurations, and recom-
mendations are given to each subgroup grounded by explanations that address poten-
tial conflicting requirements.

CATS (Collaborative Advisory Travel System) aims to help a group of friends in
planning a ski-holiday [12, 15] using a face-to-face collaborative platform (the Dia-
mondTouch interactive tabletop) that uses critiques as a way of giving feedback to
recommended POI and iteratively find a final choice.

Garcia et al. [16] developed a GRS for tourist activities, based on the group’s
tastes, demographic data and places visited in former trips, by extending the e-
Tourism tool they previously developed for individual tourists. This tool is composed
by the Generalist Recommender System Kernel (GRSK), which is a domain-
independent taxonomy-driven search engine that manages the group recommendation.
It is responsible for aggregating, intersection and incrementally intersection the users’
preferences and present a final list of items to recommend.

Travel Decision Forum is a GRS that uses animated characters to represent the
group members [17]. The authors state that mutual-awareness and communication are
important in order to reach a consensus in the post-recommendation process. For that,
the group members configure their preferences incrementally and collaboratively,
being able to see the other members’ preferences. Since the choice of preferences can
be influenced by a person’s motivations, the authors implemented a simple way for
the members to configure their motivational orientation regarding the other members.
This is a very important factor in social interactions that other GRS do not consider,
and that we will further discuss later in this paper.

It is perceptible that due to technological limitations at the time, the first GRS were
totally dependent of the users’ interactions and configurations. Indeed, since the mo-
bile technology was still emerging, the users felt offended for having a “too intelli-
gent” application and argued they could think and decide for themselves, not accept-
ing a too much automatization of the system [18]. However, fifteen years later, the
minds “evolved”, the users’ requirements changed, and many would like to have a
more automated system that could think and decide for them, at least regarding rec-
ommendations...

In the early 2000’s, wireless internet access was very limited and very expensive,
but now, that is no longer a problem. The rapid evolution of the wireless internet con-
nections, its throughput, stability, price and massification, also shifted the way (G)RS
were being designed and many ideas/approaches found in literature were discontin-
ued. This is a positive reinforcement for creating new and better (G)RS.

For example, the very recent work by Nguyen and Ricci [4] consists on a chat-
based GRS for mobile devices that also allows the group members to become part of
the choice process. It is similar to WhatsApp in the way users in a group can ex-
change messages between them, with the additional features of allowing the users to



rate previously visited POl and define their mood, so a higher importance is attributed
to the user in the preferences aggregation in case he is in a bad mood, tired, etc. The
users can classify the recommended POI by liking/disliking them or by classifying
one as the best, or comment on them with text and emoticons. This evaluation allows
the system to infer users’ constraints based on the attributes of the classified POI, and
incrementally update the information on a recommended POI with additional explana-
tions, based on those restrictions. Although the system provided higher perceived
recommendation quality than the standard benchmark, this approach may not be prac-
tical for large and/or occasional groups, since the tested groups were very small, com-
posed of 2 or 3 members. We think it can be very confusing for a group of 20 or more
people to chat and exchange opinions in an efficient way. Something else is needed.

2.1 Important Aspects to Consider in a GRS for Tourism

To support groups in travel planning is not a simple process and to generate a list of
recommendations based on the users’ context and preferences is not enough. Other
factors need to be considered for a GRS to effectively serve its purposes. For instance,
in 2003, Jameson, Baldes and Kleinbauer [17] made the intelligent observation that
the recommendation process does not end when a list of recommendations is present-
ed to the user. The users need to decide what to choose from the list, so all the group
members get (minimally) satisfied. The authors went even further by stating that it
would be short-sighted not to include post-recommendation processes in the design of
a (G)RS, like ways of persuading the other group members to follow a certain rec-
ommendation a user finds better. If the process of reaching the final choice has not
been delegated to one of the group members, communication and possibly negotiation
will be needed between the group members [17]. This falls into the same line of
thought that the users need to be somehow involved in the recommendation process,
and as mentioned before, a full automatization may not be the perfect solution.

It is evidenced that many people like to know the preferences of other group mem-
bers, leaning to choose similar preferences [17], either because they would like to
please other member(s) or because they tend to avoid conflicts if they previously
know what the other users think, like in a real face-to-face scenario. This awareness
leads to a sort of collaboration that can help reach a faster consensus. However, this
type of behavior is not so linear. Like in a decision-making process, the group mem-
bers in a choice process can have different intentions, which influence their behaviors
and choices. Jameson, Baldes and Kleinbauer [17] address motivation as a way of
influencing the choice process. However, motivation is what compels us to fulfil or
not our intentions. So, a person’s intentions are in the core of a choice, powered by
her motivations, and we believe both need to be accounted for. For instance, Phoebe
can have an intention to visit a country, but because she cannot go with her boyfriend,
she doesn’t feel motivated to go, and therefore she won’t go unless he does.

As RS can be seen as “tools for helping people to make better choices” [2], how
choices are made (the psychology of choice) and how the process of making choices
can be supported is of extreme importance [2]. Some GRS are already considering
group decision-making (GDM) as an indispensable factor for their success. McCarthy



et al. [12] developed a face-to-face collaborative GRS for planning skiing vacations.
The users reach a consensus by critiquing the items in a list of recommendations dur-
ing the choice process. Castro, Quesada, Palomares and Martinez [9] proposed a con-
sensus driven GRS, which implements a consensus reaching process used for group
decision-making, to iteratively piece together individual recommendations before
delivering the group recommendations. The authors concluded that applying a con-
sensus reaching process to group recommendations undoubtedly improved the results
and that GRS could benefit from the use of GDM approaches. Marques, Respicio and
Afonso [19] developed a mobile GRS that uses group collaborative decision-making
by using votes. The users model their preferences into the system and give weights to
existing restaurants recommendation’ platforms. The users have then to democratical-
ly elect a restaurant from the generated list of recommended restaurants.

Another extremely important aspect for a RS are the explanations it provides. For
instance, Tintarev and Masthoff [20] dedicated a paper to the explanation of recom-
mendations in RS. Explanations can be used with many purposes like: to expose the
reasoning behind a recommendation, to gain the users trust and loyalty, to persuade
users to buy a recommended item, to increase satisfaction, to help users make better
and faster decisions, etc. [20]. The users like to feel the system is not a black box or a
computerized oracle that gives advices [21] and that they understand the system. This
is even more true when decisions with some impact are involved, like when choosing
a honeymoon destination: “Why is the system suggesting I should go to Galapagos in
my honeymoon?”. Explanations are also very helpful to detect errors in recommenda-
tions [20, 21], like suggesting Galapagos as a vacation destination because the user
visited many websites related to Galapagos since he is researching on Galdpagos pen-
guins.

The GRS found in literature are also intrusive in the ways they present the rec-
ommendations and are not focused in the tourists’ personal interests allied to their
context. This causes the tourists to ignore recommendations or ignore the remaining
group members. For instance, suppose a group of tourists is visiting a monument with
tall towers at some point, and that a member is afraid of heights. The GRS should be
capable of warning her that she should not climb those towers because of her fear,
avoiding the tourist’s discomfort. Or, suppose a tourist is constantly ignoring notifica-
tions presented by the GRS in the morning. The GRS should be capable of detecting
that the tourist does not like notifications and stop showing them at that time of day.

3 Intelligent Agents, Dialogue Games and Gamification to
Enhance a GRS

We believe the post-recommendation process can be improved by using intelligent
agents and techniques from group decision-making and consensus reaching. So, we
propose to solve some of the issues presented before by applying formal dialogue
games [22], for agent communication and interaction using argumentation, between
intelligent agents modeled to represent the group members. We intend to model each
agent with the respective tourist’s profile and context, acting on his behalf. So, each



agent will consider the respective tourist’s preferences, personality, socio-cultural
aspects, mood, intentions, etc., to choose the POI to visit from the list, engaging in a
real time conversation with the other agents by using argumentation. The agents ar-
gumentation will also be based on the dynamic argumentation model developed in our
previous work [23, 24], and will use dialogues of different types, such as negotiation
and deliberation [25], to propose solutions and reach a final consensus on the list of
POI to visit that better suits the group’s interests and intentions. We believe this strat-
egy can be helpful for large groups, since the agents automatic dialogues will mini-
mize the time the tourists will need to spend in the system to reach a consensus, and
will avoid the confusion inherent to chats of large groups of people, simplifying and
making the choice process more organized. For example, suppose a group of 30
members where 5 of them are from the same family. The agents from the same family
can deliberate together on the POI to visit before dialoguing with the other agents, and
then negotiate the POI with the other agents.

The proposed argumentation-based dialogue model will be capable of proposing
recommendations and at the same time, due to its self-nature, be capable of explaining
the reasons behind those recommendations. We believe this will allow the tourists to
feel part of the process and understand it. The dialogue model will also have a high
level of expressiveness, meaning the agents will be capable of acting according to
different intentions and motivations in the same dialogue, mirroring their tourist, as
mentioned in our previous works [26, 27].

Since the tourists will exchange messages in real-time with other tourists in the
group, the content of those messages will be studied, content that will influence their
agents’ dialogues. For that, we will rely on machine-learning techniques such as text-
mining and natural language processing, in order to study the human dialogues and
produce important information in terms of their meaning and the sentiment existent in
them.

3.1  The Conceptual Model

Fig. 1 shows the architecture for the conceptual mobile GRS. We chose microservices
because they allow a better modularity, scalability and the services can be deployed
independently, each one with its own database. This means the most suitable pro-
gramming language(s) can be used for each service, a better faults isolation, continu-
ous delivery and components spread across multiple servers, among others [28]. The
communication between the microservices will be asynchronous and through the
REST protocol. The API Gateway will be the single-entry point into the system, sim-
plifying the mobile clients’ requests and serving as a load balancer for the micro-
services. The microservices will include the:

Multi-Agent Service.

This service will be responsible for modeling the intelligent agents according to the
tourists’ information (profile and context), and other agents necessary to the process,
by using the JADE Framework. Here is where the dialogue games between the agents,



to choose the POI to visit, will also be processed. The agents are also intended to
learn the tourists’ behavior and context, automatically improving their profile, so
better and more proactive recommendations/notifications can be made to the group

and/or the individual tourist.
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Fig. 1. Left: Architecture of the conceptual mobile Group Recommender System. Right: Infor-
mation about the tourists, available in the Multi-Agent Service.

Machine-learning classification algorithms will be applied to form (if possible)
subgroups of agents/tourists with similar profiles and interests. This can minimize the
group’s heterogeneity and conflicts of interest, facilitating the consensus reaching in
the post-recommendation process and the generation of more precise recommenda-
tions to the (sub)groups. This aggregation also intends to promote more socialization
and the creation of bounds between the group members. For instance, suppose a group
of 50 tourists where 6 of them play Pokémon Go. By comparing the tourists’ person-
ality, the agents find out 5 of them have a high openness to experience, agreeableness
and low neuroticism. The agents can suggest those members to meet after lunch, at
the hotel entrance, to search for Pokémon in the surroundings. Also, suppose the
whole group went to visit a monument. If the agents know the personality traits and
mood of the tourists, they can suggest a quest for some group members to complete,
where they will receive instructions that will make them perform joint tasks to better
know the monument, like taking a picture from some important window or collect a
certain object that represents the monument’s history, promoting their socialization
and opening ways of creating bounds between them.

Recommendation Service.

This service is intended to iteratively run the recommendation algorithm(s) based on
the tourists’ profile, context and the results obtained from the agents dialogues, pre-
senting the processed recommendations in each iteration, until a final recommenda-
tion is accepted by the tourist, in the case of individual recommenda-
tions/notifications, or the group/subgroup, in the case of group recommenda-
tions/notifications. Since our focus is to work on the post-recommendation process



that will lead to a consensus on the places to visit and on making more interesting the
tourists’ experience from the planning to the tour itself, we won’t detail on the rec-
ommendation algorithm(s).

POI Service.

This service will be fed by the Google Maps API, or similar, and will be responsible
for retrieving all the available POI that match the tour requirements. The list of POI
will then be fed into the Recommendation Service so recommendation lists can be
generated for the group or subgroups of tourists.

The Social Network Module.

The proposed GRS will try to embed a Social Network similar to Facebook, com-
posed of secret groups that represent the whole group of tourists for a specific tour,
the group of their respective agents, and the subgroups automatically created. The
dialogues between the agents will be seen in their respective group, and at the same
time, the tourists can post comments in the other available groups. This network is
intended to communicate with the Multi-Agent Service, and vice-versa. The list of
POI to visit will be presented to the tourists after each agents’ dialogue iteration, until
they agree in a final itinerary, by posting comments and giving likes/dislikes.

Another important aspect is that our approach is intended to be applied to all
group sizes, and not only large ones, because the context in which the group members
are is as much important as their profiles. For example, a small group can be formed
by 5 hairdressers of different personalities, who do not know each other, but are going
to the same congress, i.e., are in the same context, and one of them decides to use the
GRS to find other hairdressers to visit the cultural heritage in the congress’s country.

The Gamification Module.

Personalization is a key factor for the success of RS in tourism [29-31]. The more
information about the tourist is known better recommendations can be made. Infor-
mation like the tourists’ demographics, personality traits, socio-cultural aspects, hab-
its and preferences can be critical factors for the system’s effectiveness. Personality
has been evidenced to improve the recommendations made to groups and can even
help in the cold-start problem [32-34], since it is demonstrated that personality is
strongly related to the users preferences and therefore, correlating the users’ personal-
ities and their preferences can help find the preferences of users with similar personal-
ities. For instance, tourists with a high Openness to Experience tend to be more ap-
preciative of the significance of intellectual and artistic pursuits [35] and will proba-
bly be more interested in visiting an art exhibit than tourists with low Openness.

To model the tourists’ profile will help form groups with similar interests, mini-
mizing the groups’ heterogeneity and conflicts of interest. However, the existing GRS
are still intrusive and time-consuming in the ways they gather the tourists’ profile.
The challenge here will be to gather all that information in a non-intrusive and less
time-consuming way, and at the same time, motivating and challenging the tourists.



Gamification can be the leverage we are looking for. It is demonstrated that gamifica-
tion improves the users’ involvement and motivation while learning, working, among
other tasks [34, 36-38]. For instance, it has been showed that challenging games mo-
tivate students to be more concentrated and committed to the studies, learning signifi-
cantly better [38]. The use of achievement badges proved to affect the students’ be-
havior motivating them to study [39]. In their work, Mortara et al. [40] present the
state-of-the-art of serious games for cultural heritage and state that this approach can
be of a tremendous value to learn about the history of a location, its inhabitants and
their behaviors. Hence, a GRS for tourism could become more challenging and excit-
ing if we add gaming components to it, like badges for accomplishing certain tasks or
mini games to gather the tourists’ profile.

Gamification techniques can also be used to personify the agent that represents the
tourist in the Multi-Agent Service, transforming it into an Augmented Reality (AR)
avatar, visible through the mobile device screen'. The avatar would be like the tour-
ist’s companion and can play an important role in the system by accompanying the
tourist throughout the whole process, helping to decide the itinerary for the group he
belongs to, and motivating the tourist during the tour by presenting intelligent infor-
mation (push-notifications) and proposing personalized challenges according to the
tourist’s intentions and interests. Why an avatar? It is evidenced that representing the
tourist with an avatar can help him feel empathy towards the system [40].

Location-based AR games can have a tremendous potential, and they can be a
smarter way of catching the tourists’ attention to visit a country’s heritage. We pro-
pose to transform the whole trip process into a sort of a location-based AR game,
where the tourists will have to complete certain personalized “quests” in the POI they
visit, using AR features. We hope this will also increase their interest in knowing and
learning about a country’s heritage, and in a more exciting way.

4 Summary and Future Work

In this work, we discuss on a novel approach for a Group Recommender System for
tourism using agents and gamification. The aim is not to focus on a better algorithm
for generating a list of recommendations, but to facilitate the consensus in the post-
recommendation process so higher quality and more satisfactory choices can be made,
and to enhance the tourists’ experience during the whole process, from the planning to
the tour itself. We intend to accomplish this by taking advantage of dialogue games
using argumentation for the post-recommendation process, between intelligent agents
modeled with the tourists’ profile and context, and by introducing gaming compo-
nents in the system that will encourage the tourists’ interaction in a more appealing
way. The tourists’ profile and context will be used to provide more intelligent and
personalized recommendations and notifications during the whole tour, to groups of
any size. We believe the dialogue games between the agents will be a smarter way of
explaining the recommendations to the tourists.

L Or possibly another device, like Google Glasses®, but that is another chapter, not to be addressed in this
work.



Travelling is an emotional experience [41] and therefore, personalization and
gamification are becoming a crucial factor for the success of GRS in tourism. In fact,
gamification techniques and personalized services will be a major trend for the future
of tourism [42]. To motivate the tourists in planning the group tour and configure
their profile and context, either implicitly or explicitly, we propose the use of gamifi-
cation techniques like mini games, badges, trophies, and rankings of the best
achievements. An AR avatar is also proposed to represent the tourist’s agent and ac-
company him through the whole process, including during the tour, being responsible
for providing personalized and contextual recommendations and push-notifications
for the tourist’s well-being.

The proposed approach will be thoroughly explained in our future work, and will
include, among other tasks, the realization of questionnaires to different cultures in
order to develop the model to correlate personality traits with (culture related) touris-
tic preferences, and the development of mini games to implicitly acquire the tourists’
personality, preferences and context. The gathered information will be used to model
the agents representing the tourists and their avatar. The Social Network prototype
will be developed for the post-recommendation choice process and to enable the tour-
ists” online interaction. Intelligent push-notifications, recommendations, other mini
games and tasks during the tour will be designed based on the tourists’ profile and
context. Experiments with real users will be conducted to test the viability of the pro-
posed work and the users’ satisfaction.
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