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Abstract— The growth in tourism industry shows a positive
trend in Indonesia because of human needs, infrastructure, and
the Internet to support it. To link these aspects, tourists need
mobile recommender systems to make everything handle and
control easily. From one system tourists can get access to the
information, plan their itinerary, get the suggestion, and share
the experience. The collaborative, content and hybrid method
become the source to enjoy the journey. This paper will show the
progress in a last ten years, and what future research that still
open to explore.
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I. INTRODUCTION

Traveling become one of the popular hobbies that growth
very fast in this decade. Human needs traveling as the way to
entertain, to skip for a while from the routine activities, and to
get inspirations. The entire things that they want to enjoy push
them to plan it well and make it controllable. That is why they
need good information, because usually it takes their time but
they have never come to the destinations. It becomes a
gambling and they try to reduce the risk.

Government and private company as the administrator of
the destination has a big job to coordinate, facilitate and run
this business seriously. Tourism becomes one of the
prospecting fields besides mining and export commodity that
give most of the foreign exchange in a country. The World
Tourism Organization’s [1] predicts on 2020 international
arrivals will almost 1.6 billion, which 1.2 billion of it is from
the neighbour countries and 378 million will be long-haul
travellers. The top three regions are Europe (717 million
tourists), East Asia and the Pacific (397 million) and the
Americas (282 million), followed by Africa, the Middle East
and South Asia. This good thing is also happened in
Indonesia, especially East Java while this province got the
highest percentage on total traveling amount from all the
provinces in Indonesia in 2014.

Increasing of the wealth of local people, awareness to
appreciate the beauty of Indonesia, and improvement in
infrastructure make citizen change the tourist’s role. The
government reduce the irregularity that makes tourists
uncomfortable and unsafe in their own country. Government
also promotes frequently on media about destinations in
Indonesia. The government repairs the access to get there,
improve the transportation mode and network, develop a better
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regulation, and evaluate the private company who can run the
tourism business in specific standard.

Information is the important key to fulfill the tourists’
expectation. The more positive information that tourists get,
the more interesting to visit that destination. It will be better if
the responsible organization like the government by using
m-government can handle the information. Even though
sharing is good because the data will be very dynamic and
update, in other hand it can spread the negative experience that
maybe not every people feel it. With a growing fast of the
Internet penetration and the life style using a gadget, it will
encourage tourists to get access to the information frequently.
This is become a challenge because if too many websites
shows the information, it will be more difficult for the tourists
to filter it. Another challenge is how to make the websites
more valuable, not only shows the data.

This is the time for tourism mobile recommender systems
to come. The growth of the internet era and mobile device
make the user easier to access the information and operate
some traveling applications. Brown and Chalmers [2] did the
ethnographic study of the city. They tried to classify the
technology needs, from how the tourists work in group, share
their knowledge about surrounding on maps and guidebooks,
and places that they visit in pre and post destination. The
interest thing that concludes from this research is good
tourists’ technologies are not only those that make tourists
more efficient, but also make them enjoy to use it. Sharing is
important too because tourist as a human need social
interaction. This research continues with Liu et al. [3] who
used travel information from the internet for personalized
travel recommendation. They built Tourist-Area-Season Topic
(TAST) model, using a Bayesian network and follows a
hybrid recommendation, combination of collaboration and
content resource. It is the same with Sharma and Gera’s
research [4] that classified recommendation techniques into
three major categories: Collaborative Filtering, Content Based
and Hybrid Recommendations. The collaborative will filter
the process work by collecting user feedback. The
content-based recommendation system will consider user’s
interest and profile, while hybrid recommenders combine
multiple recommendations techniques. Vansteenwegen and
Oudheusden [5] started their research by building model that
consider changes in weather condition suddenly or
modification in opening hours. So they created Next
Generation Electronic Tourist Guide or ETG. The ETG will
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aware to the tourists’ preferences and it is connected to the
Internet.

Orienteering problem is one of the algorithm that is used in
many recommender systems. Even though this algorithm was
not for traveling problem in the beginning, most of the
research adopt this algorithm into a specific application.
Orienteering problem can be very suitable for specific
condition like using public transport or bicycle, with or
without time window, multi objective or single objective, and
many more.

In many papers there are some variations of classification,
progress in research to continue the previous research, and
many ideas to implement. From the last ten years, this paper
will show the mobile recommender systems that has already
developed, and then we can learn something from them and
try to make it better.

1I. LITERATURE REVIEW

A tourism mobile recommender system is developed to
answer the need of the tourist: suggestion. In the middle of
confusion and curiosity to visit a new destination, they need
the suggestion for what to do, how to get there, and how long
it takes. These are the common questions that happen in many
tourists. Mobile recommender systems try to solve this by
considering all the aspects: tourist as the user, destination and
environment; all of these aspects become integration that we
cannot plan it separately.

The applications are classified into three groups. The first
group is the recommender system that applies as a website or
mobile application. For the entire prototype usually they
choose website for the first because it is easier to make it
happen than build the application, so they can do the validity
and verification test immediately. Then they will continue
with the mobile application because it is more practical and
easier to use for the user. There are two views in here, first is
the developer and second is the user. Website make easier for
the developer but a bit difficult for the user, otherwise mobile
application is difficult to build but it needs less effort for the
user. Each of option has the strengths and weakness, and
sometimes it is not only the good and bad, but related to the
image, a practical consideration, and the policy.

Another classification is the recommender system only
shows the information or it can give the suggestion. Some
applications show the information of the destination, service
near the destinations (e.g. restaurant, souvenir shop) and
location by map, other can suggest the itinerary. System will
arrange the journey, which destination must be visited on
sequence and on what time, continue with other destination.
With the specific algorithm they will optimize the result,
based on tourists’ preference and the information that they
save.

GUIDE is a system for giving information, which
developed by Cheverst et al. [6]. GUIDE is a prototype system
with context-aware information city visitors that combine

personality of tourist and environmental information.
Schmid-Belzt et al. [7] developed CRUMPET as more
personalized, location-detection for tourism service, and using
multi-agent system to mediate and interact the facilitations.
Turist@ that was built by Batet et al. [8], was different
because it gives information while the tourist already on the
spot. Ponnada and Sharda [9] made Intelligent Visual Travel
Recommender system (IV-TRS). It uses visual information
such as video, images and audio, to give a presentation of a
virtual tour to the destination.

Dietorecs [10] uses a human decision model that focus on
differences in decision styles and wusing statistics. It
incorporates tourist preferences and tourist behavior [11].
Gavalas and Kenteris [12] although extend the research in
routing, they also built MTSR, to give information based on
behaviors, evaluations or ratings from other tourists who have
similar interests, This system is utilizing collaborative filtering
techniques and contextual information like place, time,
weather and places already visited by other user. Kawai et al.
[13] created a system that will give the tourists a system to
search efficient route that recommends the journey among
several destinations and suggests the path with beautiful
scenic site using the information from the Web. After
generating route candidates using GIS, the system uses 3D
virtual space and Z-Buffer method to decide which route is
visible to be followed.

Most of the routing algorithm using Orienteering Problem
as a base, then it was modified to fit with the real condition.
Lim et al. [14] developed PERSTOUR algorithm for giving
suggestion a customizable journey based on the user needs
using destination popularity and user interest preferences.
They used Orienteering problem, and considers the constraints
like time budget, and different start and end node.
Vansteenwegen et al. [15] built a web application, City Trip
Planner, that combines the interests and limitation given by
the user and matches the information with database of
destinations to predict the personal interests. An efficient and
effective planning algorithm will provide recommendation in a
minimum time as a personal trip for several days, consider
time window and time for a lunch or break. Soffriau et al. [16]
used artificial intelligence and metaheuristic approach to solve
tourist trip design problems (TTDP). The orienteering problem
become the starting point for modeling the TTDP, then it
continued with guided local search metaheuristic. A set of
possible destinations have a score for each of them and the
goal is to maximize the total score of the visited destinations,
but still fulfill the limited time budget. Chen et al. [17] used
Team Orienteering Problem to create an itinerary for the
backpack tourist. First they did the pre-processing stage and
continued with weighted set-packing problem, which is an
efficient approximate algorithms. Gavalas et al. [18] created
DailyTRIP, a heuristic approach for personalized
recommendations from daily tourist itineraries. This approach
considers user preferences, time budget, time window for
each destination, and average visiting times. The objective is
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to maximize the score that related with visited destinations
while still consider the time budget in a day, or using TOPTW
(Team Orienteering Problem with Time Window).

Another adjustment of Orienteering problem is called
Time Dependent Orienteering Problem (TDOP). Garcia et al
[19] used Time Dependent Team Orienteering Problem with
Time Windows (TDTOPTW) because they consider about
public transportation and the suggestion routes are more than
one. They continued it in 2013 by creating Personalized
Electronic Tourist Guides (PETs) to arrange tourist itinerary
by considering tourist’s preferences and integrating public
transportation. Even though Orienteering Problem becomes
the most algorithms that were usually used, Herzog and
Worndl [20] developed an algorithm based on an
approximation for the Knapsack problem. This algorithm can
predict the optimal visiting time per region and measure the
performance from the newest database. Table 1 is a list of
information and routing applications.

TABLE 1. INFORMATION AND ROUTING APPLICATIONS

variant makes transfer as direct connection. Table 2 will show
multi-mode and single mode group of papers.

TABLE 2. MULTI-MODE AND SINGLE MODE
TRANSPORTATION IN APPLICATIONS

Multi mode Single mode

PECITAS - Tumas and Ricci, 2009 City Trip Planner — Vansteenwegen
PET — Garcia et al., 2010 etal., 2011
¢COMPASS — Gavalas et al., 2015 DailyTRIP — Gavalas et al., 2011
N/A- Garcia et al., 2013 P-TOUR — Maruyama et al., 2004
Herzog and Worndl, 2014 TripBuilder — Brilhante et al., 2013
MACTPP — Cerné et al., 2014
PERSTOUR - Lim et al., 2015
SCENIC ATHENS - Gavalas et al.,
2016
N/A — Kawai et al., 2009

Information

Routing

Brown and Chalmers, 2003
Liuetal., 2011
Vansteenwegen and Van
Oudheusden, 2006
Cheverst et al., 2000
Schmid-Belzt et al., 2003
Batet et al., 2012
Fesenmaier et al., 2003
Ponnada and Sharda, 2007
Ricci et al., 2006
Averjanova et al., 2008
Bellotti et al., 2008
Kenteris et al., 2009
Poslad et al., 2013

Chen et al., 2011
Garcia etal., 2010
Garcia et al., 2013

Brilhante et al., 2013
Limetal., 2015
Vansteenwegen et al., 2011
Gavalas and Kenteris, 2011
Souffriau et al., 2009
Herzog and Worndl, 2014
Bitonto et al., 2010
Gavalas and Kenteris, 2011
Kawai et al., 2009
Luetal, 2011
Gavalas et al., 2015

Kenteris et al., 2010

Maervoet et al., 2009
Maruyama et al., 2004
Tumas and Ricci, 2009

Rey-lopez et al., 2011
Savage et al., 2012

Using a public transportation develops another group of
recommender systems. If they consider about it, so they will
deal with the time dependency. Time dependency is time that
connected each other, and the ecarlier time in previous
destination will influence the next destination. Tourist will
consider about transit time, to connect all of transportation
mode and concern in cost that they must spend. This problem
is less in single mode transportation, unless if the tourist uses
cycle, it becomes an interesting topic to explore.

For multimodal transportation, Gavalas et al. [33] created
eCOMPASS, a context aware web and mobile application
which derive personalized multi-mode transportation to
selected destinations. ECOMPASS can accommodate different
start or end locations and make scheduling lunch breaks at
nearest restaurants located along the recommended
destinations. There are three variants of public transportation
approach. The first only considers direct public transportation
connections, without any transfer. The second variant is the
same like the first variant, but now using transfer. The third

Maruyama et al. [36] developed P-Tour to compute a
semi-optimal schedule in reasonable time using techniques of
genetic algorithms and the assumptions is the tourist use single
mode of transportation. Cycle become favorite single mode
transportation that was built by Cerna et al. [38] in Most
Attractive Cycle Tourist Path Problem (MACTPP) and
Gavalas [39] in Scenic Athens, a context-aware mobile city
incorporating scenic by walking.

The last classification is from what source recommender
system gets the data. There are collaboration which users can
share their experience and become information for the other
users. This source will mine from the social media,
geo-tagging or travel website. Other source is content, it
means the developer will create the information and update it.
The last is hybrid that combines collaborative and content to
work together. This source will complete each other to get
better information. Table 3 will show the group of the
applications about the source of information.

The application could be the website or mobile application.
For the website even though it was created for the desktop or
personal computer, it was more flexible because it could
change the format and size that fit with gadget monitor. The
strength of the website was it can open in every browser. But
the website also had the weakness, this system was less stable,
the feature was less than mobile application, not user-friendly
and slower. Comparing with the mobile application, the
application is specially design for a function, so it will be
more effective. It can adjust the limitation, accommodate more
complex analysis and do the continuous improvement. On the
contrary, it needs specific requirement for the operating
system, like Symbian and Java.

TABLE 3. SOURCE OF INFORMATION IN APPLICATIONS

Collaborative Hybrid Content
Brown and Liuetal., 2011 Vansteenwegen and
Chalmers, 2003 Chen et al., 2014 Van Oudheusden,
Bellotti et al., Garcia et al., 2010 2006
2008 Brilhante et al., 2013 Gavalas et al., 2012
Rey-lopez et Lim et al., 2015 Herzog and Worndl ,
al., 2011 Cheverst et al., 2000 2014
Noguera et al., Gavalas and Kenteris, 2011 Bitonto et al., 2010
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2013 Ricci et al., 2006 Schmid-Belzt et al.,
Gavalas et al., 2015 2003
Kenteris et al., 2010 Batet et al., 2012 [10],
Maervoet et al., 2009 Fesenmaier et al., 2003
Noguera et al., 2015 Luetal., 2011
Poslad etal., 2013 Ponnada and Sharda,
Rey-lopez et al., 2011 2007
Tumas and F. Ricci, 2009 Averjanova et al., 2008
Savage et al., 2012 Kenteris et al., 2009
Cenamor et al., 2013

MapMobyRek by Averjanova et al. [23] is an approach for
integrating  recommendation  using  electronic  map
technologies. Bellotti et al. [24] created context-aware mobile
recommender system, Magitti. Magitti uses user activities
from context and patterns of user behavior to automatically
generate recommendations for content matching. Kenteris et
al. [34] selected destinations that tourist would potentially
choose it and derive a near-optimal itinerary for everyday.
They created DailyTRIP, a heuristic approach to give
personalized recommendations of daily itinerary for visiting
any tourist’s favorite destinations. On Nokia N85 smart phone,
Maervoet et al. [35] created application to maximize the
interest of the tourist, while considered time window and the
available time. Rey-lopez et al. [27] proposed moreTourism, a
hybrid recommendation system for smartphones, and provided
tourist information profile from other users sharing
experience. Tumas and Ricci [37] built PECITAS where the
user can get recommendations for personalized paths between
two destinations in the city directly on his or her device. For
all the mobile recommender systems that was built in Europe,
Huijnen [41] summarize and explain each application to see
the difference. Gavalas et al. [42] also did it based on the
papers they have read.

I11. FurTHER RESEARCH

From all the previous review paper, most of them stated
the future works that can continue by other researcher. Some
of it has already done, such as the need to add weather as one
of the services [15] [18] [25] [34]. But there is still some
chances to find out the state-of-the-art about their suggestions.
Cheverst et al. [6] gave suggestion based on their prototype,
GUIDE. It should need low-power, micro-cellular, and using
wireless communications technologies like Bluetooth. They
hope GUIDE can work well inside the building and can find
the other potential context-aware interactive services. It can
work in remote area too, and can keep the history to make
mobile interactive system more personalize. Stabb et al. [46]
need a future system that is flexible to install and use. Another
device problem that could be the future work is stated by
Saiph et al. [28] about the cycle on the mobile device to get
the longer battery life. There is also a need to make the device
is eyes-free interface while the user still on going.

For the application itself, it can classify into two groups,
modifying the process which is the algorithm or the database.
Finding a new algorithm or extend it will discuss in another

paper; the important thing is the process must be fast and more
personalize [46]. The database itself needs more accurate,
more complete, up to date covering the dynamic data, and
even though it comes from a huge data, filter is a must to
make is a useful information. Garcia et al (2010) plan to add
more cities, consider different public transportation network,
and share the information. Gavalas et al. [47] will get more
accurate data, using metrics and formal evaluation that is more
effective  and  integrated  attractions/tourist  services
recommendations.  Another prospect is considering the
tourist’s limitation budget, the need to get meal or break, walk
along the scenic beauty, and integrated multi-mode
transportation. More recommendations like travel agencies,
souvenir shops, lodging, restaurants, entertainment, and local
authorities are suggested by Gavalas and Kenteris [12].
Kenteris et al. [25] will extend the application by concern
about ‘‘Location API”’, so it can provide orientation,
navigation and other location-based services. Gavalas et al.
[33] want to improve eCOMPASS to consider spent while on
travel, profit (score for the favorite destination) is assigned to
arcs in scenic tours, and machine learning for uncertainty on
transit services schedules. Tumas and Ricci [37] also consider
about multi-mode transportation. They planned to extend to
support other transport such as cycling, taxi, etc.

1V. CONCLUSION

This literature review shows the classifications of mobile
recommender systems for the tourism traveling. Three groups
was built based on the content (only give information or
information and routing), type of transportation (single or
multi mode transportation), and the source of information
(from the users or collaborative, from the administrator, or
both of them). Each group has the purposes and every
application try to be the most adaptive recommender systems
for the tourist needs. For the lack from the existing researches,
recommender system needs the more environment friendly
device using the efficient power, longer battery and wireless
technology. The future application need faster algorithm, more
specific model and can handle enormous dynamic data.
Another tourist needs is considering additional aspect like
budget, break time and scenic path. Eventually, the
recommender system needs an efficient and effective way to
be more customizable with the tourist conditions.
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