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Abstract

Travelling is not a “one type fits all” type of activity. With Thailand’s wide variety of
tourist attractions, you can find natural beauty, unique culture, history and entertainment
within just a few provinces. The challenge is to match a tourist’s interests with the rich offerings
of the local area. This project provides one possible solution through the use of personalized
information to recommend places and itineraries that meet the user’s interests. Sub-project
1 addresses the issues of how to mine personal information using social network data in order
to predict the preferences of a tourist. Sub-project 2 uses the personal preferences to
recommend places and itineraries deemed to be best suited for the tourist. The
methodologies developed in both projects are implemented as web services. Two system
prototypes, a web application and a mobile application on Android, are developed to give

access to these services at home and on the move.
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Tassnisdenil 1 uazsvasBonvosgrudoyanisvienderannsaglénlassnisdesdi 2) fiad
gudeyarisansldgnitmululusunsy PostgresQl Fudulusunsugrudoyaidetngduiusuass
TusunsuamaSH PostGlS dmsvatiuayumsiinsiesiidsiufl dufunisind fudu udle wazau
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(MeazBuaiuiuglaanaanuin a Tulasinisgesd 2)

_] dick_tracking ¥

clickid INT
@ userid INT
_ —| user_detail v
> placeid INT 4 ] attractiontype_interest ¥
userid INT a on' in
detaldick INT =
» name VARCHAR(100) T userid INT
officaplacedick INT Pl ——————— H
) X » email VARCHAR(200) » attractiontypeid INT
2imageclick INT
»image VARCHAR (200) ’ interestlevel DOUBLE
adaptedstatus INT
+ accesstoken VARCHAR(4... adaptedinterest DOUBLE
adaptedtim e DATETIME [—————H
= » |asted_update DATETIME v
T |PRIMARY
|PRIMARY
PRIMARY ]

] feedback_action ¥

feedbackid INT

® userid INT ttractiontype, age ¥
' _ attractionplace_interest ¥ ] Stitactantye s B
s placeid INT ¥ attractiontypeid INT
¥ userid INT
2 detalplace INT —_— » pic VARCHAR(200)
2 placei
removeplacelist INT ) ) picpin VARCHAR(200)
ddol v » interestweight DOUBLE
> addplaceplan
= [ 1 » adaptedinterest DOUBLE \./
removeplaceplan INT =
PRIMARY
~ session VARCHAR(200)
PRIMARY

sessiontim e DATETIME
» adaptedstatus INT

adaptedtim e DATETIME

v
PRIMARY ‘
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place_has_image

L

F placelD (FK)
F imagelD (FK)

image -
¥ imagelDd

@ imagelURL

& Imagesource

district
¥ districtD place — event_has place -
% provinceID (FK) # placelD i eventID (FK)
& amp_code H @ districtID (FK) # placeId (FK)
@ districcMameEN % placeNameEN
& districcMame TH % placeNameTH
% geom & Rtitude
N |<0 longitude event =
€ & popularity F eventID
T & descriptionEN & eventMameEN
province % & descriptionTH & eventMameTH
% provincelD < directionEN & descriptionEN
& prov_code & directionTH & descriptionTH
% provinceMameEN H < telephone I
@ provinceNameTH Y emalﬁ ” 2 ZT;T:J[;?:ZE
@ reg_code & website
& geom < facebookID
& foursguarelD
- @ geom
attraction = & descriptionsource
¥ placelD (FK) restaurant -
@ olpeningTime i % placelD (FK)
@ closingTime i i
% suggestedVisitDurationMin 4 accommodation ¥ 4"(2 EEZHHIH'?'JEE
% suggestedVistDurationMax # placelD (FK) o minprigce
@ startSeasonDate @ number0fRoom @ maxPrice
% endSeasonDate @ minPrice N
@ maxPrice =y

i 2

attraction_has_attractionSubType ~+| |2ccommodation_has accommodationType  ~ restaurant_has_restaurantType ~

# placelD (FK) % placelD (FK)

¥ placelDd (FK)
% accommaodation TypelD (FK) % restaurantTypelD (FK)

¥ attractionSubTypelD (FK)

attractionSubType -
Eﬁ attractionSub TypelD

'@ attractionTypelD (FK)

' attractionSubTypeMameEN
14 attractionSubTypeNameTH
IL<.‘.~ attractionSubTypeDes

: accommodation Type -
¥ accommodation TypelD

% accommodation TypeMameEN
% accommodation TypeMameTH
< accommodation TypeDes

restaurantType A
¥ restaurantTypelD

@ restaurantTypehlameEN
@ restaurantTypelNameTH
@ restaurantTypeDes

1€

attraction Type i
§ attractionTypelD

@ attractionTypeMameEN
@ attractionTypeMameTH
& attractionTypeDes
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Places

Province

Place Type

anshan an aluvin wenlan ATLHILNES Attraction Accommodation

wias wigTysal Restaurant

Unknown

Ho. Place name District

nszds uianirglan
dinaizaian
diasiweian
dipnizgian
danieainn
vdipvizaian
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dianirgian
dianiegian
diasizeian
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favpy

fmm

Province
Wirelan
Wiraian
wrelan
Wrnian
wealan
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vralan
Wiralan
wralan
iralan
weaian
viraian
weralan
venlan

nralan

Modify
@ /3
@713
I
a-s 3
2/ 8
@ -s |
g2/ 1
@ /51
271
@ /3
a7 3
a /8
@/ 8
2/ 8
@rsm
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Juwosialiuinisteyavioniivalu Tourism Core Platform 1uvssmsdmiulyiglduy
uwannasuAg 9 Lﬁﬂ'ﬂﬁﬁaaﬂaﬁauﬁmLLazU%mism 6]lﬁamaagmm’m%ﬂmﬁgﬂLmeiLsﬁwﬁqﬁ'
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nduildaniue Ranzeglusuuuy JSON fhifldazdasdumiaselduinisnngguaszuy ieth
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Tourism Core Platform
web service enpoints

https://tourism.mobcomlab.com/api/v1/

—
Places Endpoint

places J

A\

( . .
Places Detail Endpoint w

@] places/[id]
places/[id]/image

A\

Recommendation Endpoint

@1 recommend/attractions

@1 recommend/restaurants
@ recommend/accommodation

@ recommend/attractionsbyprovince

@1 recommend/weights/attractions
@1 recommend/weights/restaurants
@1 recommend/weights/accommodation

@1 recommend/weights/facebook
A

P
Itinerary Endpoint w

Itinerary/oneday
@I Itinerary/multiday

.

2 4-24 uuuEs T ulwasaa Tourism Core Platform

915N 4-4 TIEMITTUTDTIAYITEUY

Endpoints route ANB5UNY
Places places HuwesAalsiusnsdeyasensaaud (16ud aniudi
vieuflen 7iin wagiruemng) lugrudeya su
w5 flmesigliivun
Places places/[id] Guwesidliuinsdeyaanuifidlissyesnaziden
Detail places/[id)/image Guwesialviuinis URI sunmwesaniififlissy
Recomme | recommend/attractions Buwesialiuinsaanuiieadiomusiagld
ndation NSTUINTIATIERRE S U (AHP) (lsenistios 2)
recommend/restaurants Auwesialiusnsiemsuuziilagldnszuiung
Sipsevaudsuty (AHP) (asenisges 2)
recommend/accommodation Buwesialiusnsfinnuuziilagldnssuiunisinge
audsut (AHP) (lassnisees 2)

35



Endpoints route A195U"Y

recommend/attractionsbyprovince | Wuiwesidliusnsaaiufivieaiisnuziiaindini
Hewvasanuilaegldanunsaseysiadania Ussinn
anud wazamuaulalulszinvaniuiivieaiienves

A
Y

recommend/weights/attractions Auweiadmsumuinanihmvind msuinasinsiden
01U eI lUNTEUIUNTIATIEIALE R UTY
(OmAsenseey 2)

recommend/weights/restaurants Auweiadwsumumanind msuinaeinisiden
U ITIINTEUINATIASIEImNa1AUTY (LASINTS

498 2)
recommend/weights/accommodat | Juwesiadmsuaunaimindmsuinasinsideni
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Wat Rong Chang

i

b

.Th ¥ Wat Ratchakhiri Hiranyaram

= Chaomae Thapthim Tha Lo
Shrine Wat Klang
Q@ Mueang Uttaradit, Uttaradit

@ WatKlang is an old temple with beautiful plaster
basreliefs over the ubosot or ordination hall, built in
The Old City Park the Ayutthaya period. The ubosot enshrines the
principle stucco Buddha image primed with lacquer
and gold inlay. The image is a mixture of the early
Rattanakosiin period and Laotain style (luang
Prabang)

Qaik ) & Three kilometres from Amphoe Mueang Uttaradit
N g WatKhao Rup Chang on Thanon Chasoen Tham, Tambon Ban Kae
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Lamnam Nan National Park

=3 Khlong Tron National Park

Wat Phra Thaen Sila At
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Summary: 6 places, 6 hours & 42 minutes

Option B

m Jassnndylay
. < ¥T]

(1) WIAURHTUN N

® swanduaidume

G
b 4 W Wang Tho
PhitS@)lok District

- )
G Lals () [0
%,
E Map data 22014 Google
08:00 0
Suggested travel time: 7 minutes
08:07

mananiflasiwnilan
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Wat Klang
Q Mueang Uttaradit, Uttarada

Fwar Klang is an old temple with beautiful plaster
basreliefs over the ubosot or ordination hall, built in
the Ayutthaya period. The ubosot enshrines the
principle stucco Buddha image primed with lacquer
and gold inlay. The image is a mixture of the early
Rattanakosiin period and Laotain style (luang
Prabang)

Three kilometres from Amphoe Mueang Uttaradit
on Thanon Charoen Tham, Tambon Ban Kae
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Abstract.

Planning each comprehensive trip is regarded as a complicated and time-consuming task which
includes the process starting from searching specific tourist information to planning an itinerary in
unfamiliar areas. In response to the decision making challenges that tourists may encounter in
planning a trip or discovering a destination, this paper proposes an integrated framework for a
system supporting tourists in Thailand. The aim of the framework is to provide a service that
considers data from a variety of sources, including static and social data, and then recommends
points of interest (POI) and itineraries for POI, based on the requirements and interests of the user.
The framework consists of three components: a personalized POI recommendation engine, an
itinerary planner, and a mobile application. Together these form the foundation of a personalized
travelling information system for Thailand. This paper outlines the basic framework and provides a
discussion on the potential issues encountered.

Introduction

In the past, travel was seen as a way to get away from technology and enjoy the outdoors, but
nowadays there is a growing connection between tourism and technology. One reason for the
increased use of technology is the immediacy and depth of information and services available
through the web and mobile devices. From searching travel blogs or researching the best value
hotel, to obtaining a route map to the destination or browsing nearby restaurant reviews, there are a
whole range of methods to plan a trip and discover a destination. Finding the relevant information
can be challenging, data is distributed across a wide range of online and offline sources, with
varying levels of consistency, different frequency of updates. Particularly considering the large body
of social data that is available, from services that can give reviews such as Wongnai or Agoda, to
those that provide popularity scores from check-ins like Foursquare, and including highly personal
recommendations based on Facebook friend check-ins (to give just a few examples).

A weakness of the above diversity of tourist data is that decision making on the side of the tourist
is a complex process, involving the evaluation of multiple sources, inconsistent information and
potentially conflicting results depending on which website or service is considered. The aim of this
paper is to explore one solution to this problem by proposing a “one-stop” service for destination
discovery and trip planning. We present the framework for a proposed system which integrates the
different aspects of trip planning as multiple service layers. The three core components,
personalized POIs recommendation engine (PPR), itinerary planning (IP), and mobile tour guide
(MTG), are described. The contribution is a new framework for travelling information service for
Thailand.

All rights reserved. No part of contents of this paper may be reproduced or transmitted in any form or by any means without the written permission of TTP,
www ttp.net. (ID: 61.19.231.97-17/06/14,09:01:26)
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Related Works

Recommendation systems have been applied to Tourism business for several years. Rabanser et al.
[1] developed a system that can help a user planning an itinerary as well as booking transportation
tickets. With the importance of social networks in tourism, several researchers have exploited
social data to extract user interests and to recommend products that the user may like. The data
commonly used to perform such tasks are the number of ‘likes” and ‘check-ins’ in Facebook and the
number of ‘follows” in Twitter. Miguéns [2] studied about hotel marketing using TripAdvisor.com
and the research indicated that social networks improved hotel sales in Lisbon. For the traveler,
social networks have been exploited as traveling information resources e.g. attractions, hotels and
restaurants. This leads to the emergence of many new traveling websites, e.g., Tripbod,
VirtualTourist and Trippy. These websites are tools for sharing tourist’s experiences around the
globe. Hays et al. [3] found that social networks can enhance negotiation power and affect the
decision making for travelers.

Recommending only a set of interesting places still requires tourists to spend times making a
decision on visiting places and arranging their travelling plan. In the computational aspect, efficient
planning of the optimal itinerary under some a set of constraints is known as an NP complete
problem. Several studies proposed heuristic approaches for generating an itinerary involving a series
of visiting places, activities, and means of transportation. An approach is to find an itinerary with
the least cost using a weighted cost model considering a set of parameters (e.g., cost, distance, time,
modes of transportation, etc.) and a shortest path algorithm (e.g., Dijkstra’s) [4]. Some studies apply
time window techniques to filter potential choices of activities and modes of transportation before
arranging a travel plan [5]. Another approach uses a case-based reasoning technique to compare the
user’s profile to the profile of other users with an assumption that users with similar travelling
behaviors are likely interested in the same plan [7].

Framework

The proposed framework was designed as four-layered services (show in Fig. 1): enabling services,
enhancing services, tourism core platform, and data storages. The enabling services are user
interfaces that provide a means of communication with the system. The initial development of the
enabling services includes a web-based user interface and a mobile application. The main
functionalities of the enabling services include interpreting inputs, presenting and visualizing
outputs, and connecting to the lower layer services. The mobile application of this framework is
called the Mobile Tour Guide (MTG). The enhancing services consist of two developing services:
Personalized POl Recommendation (PPR) and Itinerary Planning (IP). These two services offer
personalized tourist information that is unique from other general tourism websites or applications
for enhancing user experiences. The PPR service provides a list of the ordered POIs that meets
user’s requirements. The IP service gives a couple of potential itineraries that optimize user’s needs.
The POI inputs for IP could be a list of expected POIs or personalized POIs recommended from the
PPR service. The details of the PPR and IP services are presented in the following sections.

The tourism core platform is a collection of services including services for accessing local data
and public services from different providers (e.g., Google Maps, Facebook, Foursquare). Only some
selected methods of the public services will be utilized and encapsulated within the tourism core
platform. In addition, the output of some selected services that are relevant to travelling activities
will be processed and analyzed in order to obtain secondary information. For example, check-ins of
POlIs in Foursquare can be used to compute popularity scores. Bundling and encapsulating services
this way allow an easy access to data and services related to tourism specifically for Thailand.

The data layer services include local data storage and external data providers. The local data
storage gives an access to user’s profile data and tourism data (i.e., attractions, hotels, and
restaurants). The tourism data are acquired mainly from the Tourism Authority of Thailand (TAT).
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The external data providers are those who publish public data (e.g., Google Maps, Wikipedia,
OpenStreetMap) and provide socially generated data (e.g., Facebook, Foursquare).
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Figure 1: An overview of the system Figure 2: Personalized POI recommendation
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framework

Personalized POI Recommendation (PPR)

The PPR layer is responsible for connecting users with POIs that best match their requirements
or interests. There are several challenges to construct the PPR system. Firstly, how PPR will
recommend information for a new user since it does not previously know the user, so called the
“cold start” problem. Secondly, how to store user’s interests in such a way that the system can easily
retrieve and effectively represent the data, so called the “user model construction” problem. Thirdly,
how to make a user model update adaptively since user’s interests change according to time and
circumstances. These are the three main challenges for PPR. Other problems include how to
validate the user model, how to collect user’s interests, and how to infer the existing user’s interests
to unknown users etc. Some researchers have exploited social network information to overcome the
problems; for example, the cold start problem can be tackled by extracting data from the social
network of a user (e.g., check-in history) and analyzing to find what are user’s interests. In addition,
the information obtained from several social networks is combined to find user’s interests.

Fig. 2 illustrates the PPR framework. The system will identify users using their social network
account (e.g., Facebook) and start to recommend tourist information based on their existing user
model. If the user model is not available, the system will extract data from the social network in
order to analyze and find out what the user might be interested in. This technique can overcome the
cold start problem. A user can also give some feedbacks to the system if the recommended
information is incorrect. Then the system will re-compute for a new set of relevant data and present
to the user. This allows the user model to be adaptable. In addition, the system will monitor the user
and collect usage information while the user explores travelling data via our tourism website. The
collected data will be later used for a user behavior analysis and the result from this process will be
used to adjust the user model. This method makes a user model always updated.

Itinerary Planning (IP)

Even though the PPR service provides a set of POIs that the user may like, there are still a large
number of alternatives for planning their trip. We propose a new framework of the IP service to find
a suitable itinerary based on user’s needs as shown in Fig. 3. It takes a set of user’s requirements and
a list of personalized POIs (obtained from PPR) as inputs. The set of requirements includes cost
budget, time budget, origin, destination, and a wish list of visiting places. The expected output is a
list of itineraries (the three best plans). Each itinerary gives details of the trip including a sequence
of visiting places, estimated schedule, means of transportation (directions and estimated travel
time), and estimated cost.
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The framework composes of three main modules with tight integration: finding POI candidates,
generating a graph, and finding an itinerary. The finding POT candidates module is responsible for
sclecting potential POIs from the recommended POI list, which contains POIs in different
categories. The selection criteria are based on spatial constraint (e.g., distance [rom origin,
destination, and visiting POIs), temporal constraint (e.g., opening and closing time), and user’s
requirements (e.g., user’s desired places, cost budget, time budget). Analytical hierarchy process
(AHP), a multi-criteria decision technique, is applied in order to obtain the candidates based on the
specified criteria. In addition, a list of desired POIs specified by users is included automatically in
the candidate list. The generating a graph module acquires a list of POI candidates and estimated
costs including visiting time, travel distance, and a weight indicating a priority to visit. Nodes of the
graph are the location of POIs. Each node has approximate visiting time and priority weight. In this
study, we consider only traveling with personal cars; thus edges of the graph are driving distance
between each pair of nodes. The route and distance are requested from the Google Map APIL The
finding an itineraries module applies the Dijkstra’s algorithm using the generated graph from the
previous module in order to find an itinerary for each traveling day. For the multiple-day planning
mode, the module has to determine origin and destination for cach day before computing an
itinerary using the Dijkstra’s algorithm. With the limit number of POI candidates, the computation
time of the Dijkstra’s algorithm is confined and the results can be delivered in real time.
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Figure 3 Itinerary Planning Framework

Mobile Tour Guide (MTG)

While there are a number of applications supporting tourism in Thailand, there is no one-stop
service providing personalized information and a trip planner tool for tourists. Hence, the third
component of the framework is a user facing application that is available on mobile devices, for
accessing our tourism information services anytime and anywhere. This framework sets out that the
application would meet the following minimum requirements: the system shall connect the user’s
account via Facebook or other social networks (in order to provide data to the PPR component), the
system shall provide a personalized and/or recommended list of POI for the user via the PPR
component, the system shall generate a number of itinerary plans via the [P component, and the
system should allow the user to adapt to their plan based on changing needs before and during the
trip (for example, adding or removing POI, changing interests, or adjustments in time/availability).
This serves the tourist in two modes of travel: pre-trip planning and on-the-go. The process by
which a user would utilize the MTG is described in Fig. 4. For the pre-trip planning mode, the
tourist would follow the first 4 stages of gathering social data, recommending, choosing POI and
generating an itinerary. For the on-the-go mode, the application presents traveling information based
on user’s location and/or the itinerary. If the user wishes to change the itinerary then the application
can deviate from stage 5 to change the route or re-compute the itinerary.

Google Map AP|
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Figure 4. The processes of the Mobile Tour Guide

Summary

This paper presents a framework of personalized travelling information services. This research is
initially developed to ease tourists in Thailand for finding places and planning a trip. However, the
framework could be applied and extended to other areas. The overall framework is designed as
service layers to allow other developers to access tourism data and services. The three components
of the framework are highlighted: PPR, IP, and MTG. The PPR service provides a set of
recommended POIs based on user’s interests. The IP service gives a few suggested itineraries based
on user’s requirements (i.e., budget and time constraints, desired visiting places). The MTG
application is a mobile interface for accessing our tourism information services and presenting
travelling information that is relevant to user’s interests, user’s current location, and travel time.
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