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Abstract: Travel route planning is one of the most important steps for a tourist to prepare his/her trip. Before
traveling to an unknown location, most people have questions about how to plan their trips. Although users can
take help of travel guide or ask questions to web based communities, the process is generally not efficient and the
results may not be customized. An automatic and interactive travel route planning service is highly desired to
plan a customized trip according to users’ preferences. This paper provides personalized travel sequence
recommendation with the help of both travelogue and community contributed photos. Travelogue websites offers
rich descriptions about landmarks and traveling experience written by users. Furthermore, community-
contributed photos with metadata (e.g., tags, date taken, latitude etc.) on social media record users’ daily life and
travel experience. These data are not only useful for reliable POIls (points of interest) mining, travel routes
mining, but give an opportunity to recommend personalized travel POIs and routes based on user’s interest.
Compared with general routes recommendation, our recommended personalized travel sequential POIs are more
relevant to user’s interest and more convenient for travel planning. We propose Topical Package Model (TPM)
method to learn users and route’s travel attributes. It bridges the gap of user interest and routes attributes. We
map both user’s and routes’ textual descriptions to the topical package space to get user topical package model
and route topical package model (i.e., topical interest, cost, time and season).[9]To recommend personalized POI
sequence, first, famous routes are ranked according to the similarity between user package and route package.
Then top ranked routes are further optimized by social similar users’ travel records.

Keywords: travel recommendation, topical package model, photo collection and information retrieval.

propose topical package model (TPM) which provides
travelogue and community contributed photo collection
[8].TPM is also used to obtain the attributes of user
topical package and route topical package. To mine
user’s topical interest we mapped user’s tagged photos
with topical package model. After user package mining
we rank famous travel routes by finding the similarity
between user package and route package. Then top

I.INTRODUCTION

Travelogue websites provides lots of information
regarding locations and wuser’s travel experiences.
Community contributed photos with metadata on social
media also records the user’s daily life and travel
experience. These data recommends personalized travel
POI and routes according user’s interest. In modern

days, the rapid growth of cities has paved way for the
development of a huge number of points of interest
(POIs), which enliven and entertain the people,
providing us with more choices of living experience than
before. Nowadays people decided where to go based on
their personal interests and the various choices of POIs.
The relationship between the locations and opening time
of different POI [12] it is difficult and time consuming
for the users to plan their travel sequence. Therefore it is
required to recommend travel sequence. To solve the
problems of existing travel recommendation systems we

ranked routes are further optimized using similar users
travel records. To find similar users we mapped user
package with social user’s package.

The remainder of this paper is organized as follows.
Related studies are reviewed in section 2. Section 3
introduces overview of our system. Section 4 describes
how to build topical package model.
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Il. RELATED WORK

In this section we provide existing work of travel
recommendation system also we point out the
differences between proposed and existing system.GPS
trajectory [5][6][11],geo-tags [3][7], blogs (travelogues)
are main sources used in travel recommendation. User
generated travelogue provides more information.GPS
trajectory and geo-tags are also widely used to
recommend the travel plan. While comparing user
generated travelogue and geo-tags data on social media,
GPS data are relatively difficult to obtain. However
general travel recommendations only considered the
popularity of POl or routes. Therefore personalized
travel recommendation is important nowadays. The
main approach of personalized recommendation is
collaborative filtering (CF)[6][2]. Location based
collaborative filtering first mined similar users
according to location co-occurrence and then POls are
recommended according to similar users voting.
However CF may face problem that is computational
complexity increases with large amount of users and
locations. To solve this problem author topic model
based collaborative filtering [4] is used. In this
technique travel topics and user topical interest mined
simultaneously. In recent years, studies of the travel
package recommendation which contained more
attributes (e.g. time, cost, season) have shown more
effective performance than works which only considered
topical interest. The existing studies did not well
consider the popularity and personalization of travel
routes at the same time. The attributes like consumption
capability, preferred season have not been mined
automatically. This paper provides the solution with the
help of building TPM. Topical package model is learnt
to get users and routes attributes (topical interest, cost,
time, season).For ranking famous routes we consider the
user topical package and route package. After this we
optimized top rank routes by social similar users travel
records in TPM

I11.SYSTEM OVERVIEW

The system we proposed is personalized POI sequence
recommendation. By using this system we automatically
mine users travel attributes such as topical interest,
preferred time, season, consumption capability. In this
section, we briefly introduce the term used in this paper:
topical package space, user package, route package.
Topical package space consists of (1) representative
tags mined from travelogue (2) average consumer
expenditure (3) distribution of visiting season (4)
visiting time. User topical model is learnt from mapping
the tags of user’s photos to topical space. It includes
user topical interest o), user’s consumption capability
B, preferred visiting time y ) and season ¢ ). Route
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topical model is learnt from mapping travelogues related
to the POIs on the route to topical package space. It
includes routes interest o ®, routes cost p ®, time y ®
and season distribution { ®.Figurel illustrates system
framework of proposed system which consists of two
input modules. Offline module aims at preparing topical
package space, POl mining, famous route and their
topical package. Online module is mainly concentrated
on mining users travel interest and recommending travel
routes.
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Figure 1: System Architecture
3.1 Topical package space construction

In our paper, we construct the topical package space by
the combination of two social media: travelogues and
community-contribute photos.

We introduce the gathering and structure of travelogues
and then how to mine representative tags, distribution of
cost and time of each topic. We downloaded most
famous cities travelogues from famous travel websites.
Representative tags are tags which not only have high
frequency in one topic but also could distinguish topic
from others. To mine representative tags, first, we
remove meaningless symbols and stop words. We then
use Term Freguency Inverse Document Frequency (TF-
IDF) method to get the score of each tag.

Tag score is used to reflect the importance of a tag to
the topic. We define i tag’s score of the “™ topic as y i,
k. The TF part reflects the frequency "™ tag appear in
the “™ topic. The IDF part reflects how much categories
contain i-th tag. After mining representative tags, we
mine cost and time attributes for all the topics from
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travelogues. We select sentences containing numbers
and then we utilize natural language processing (NLP)
to learn the feature of each sentence. First, we pass
sentence through “comment Sanitizer”. Then we
initialize global hash map. For each word in the
resulting string, first, we pass the word to “porter
Stemmer”. Then if the word is not in your hash map,
add it. If it is, just add one to its value. The second step
is to train a text classifier with positive samples and
negative samples. After training the classifier, we put
the sentences containing numbers into the classifier to
test whether a sentence is related to cost. We use the
sentences which are both related to cost and from the
travelogues of the topic to mine the cost information
about this topic. We calculated the mean value of the
numbers appeared in these sentences. Community
contributed photos are collected by randomly
downloaded images worldwide. There is a photo album
which includes no of photos shared by the user,
associated with metadata including user id, textual tags,
date taken, latitude, longitude etc. By using community
contributed photo collection we can mine POI and
season attribute. After getting POls, there are a set of
photos with tags and “date taken” labels. To season, we
use the “month” in “date taken” to get the visiting
distribution during the 12 month.

3.2 User topical package model mining

In this we introduce how to mine user package. User
package consists of a (U) - distribution of user’s topical
interest B (U) - distribution of user’s consumption
capability y (U) - distribution of user’s preferred travel
time { (U) - distribution of user’s preferred travel
season.

3.3 Route topical package model mining

In this we introduce how to build route package. Route
package consists of distribution of route’s topics,
route’s cost, route’s visiting time and route’s visiting
season. We can define this as a(R) - distribution of
route’s topics B(R) - distribution of route’s cost y(R) -
distribution of route’s visiting time {(R) - distribution of
route’s visiting season.
K-means clustering: Clustering is the process of
partitioning a group of data points into a small number
of clusters. K-means is a clustering method that aims to
find the positions of the clusters that minimize the
distance from the data points to the cluster. K-means
clustering algorithm is used to cluster the attributes of
user topical package and route topical package.
K-means clustering algorithm steps:
1. Place k points into space represented by the
objects that are being clustered. These points
represent initial group centroids.
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2. Assign each object to the group that has the
closet centroid.
3. When all objects have been assigned, recalculate
the positions of the k centroids.
4. Repeat steps 2 and 3 until the centroids no longer
move.

3.4 Travel recommendation

For travel recommendation first routes are ranked
according to similarity between user and route package.
Second routes are optimized.
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Figure 2: Route Optimization

IV.CONCLUSION

We proposed a personalized travel sequence
recommendation system by learning topical package
model from big multi-source social media: travelogues
and community-contributed photos. The advantages of
our work are 1) the system automatically mined user’s
and routes’ travel topical preferences including the
topical interest, cost, time and season, 2) we
recommended not only POls but also travel sequence,
considering both the popularity and user’s travel
preferences at the same time.
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