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Abstract: The creation of world of internet lead to many advancements in the technical as well as non-technical fields. Many thriving 

industries gained enormous advantages through the development of internet. Tourism is one among the flourishing industries of this era. 

Earlier the approach to visit a place is far beyond what is available today. Ranging from pamphlet to maps were made use to visit a place. 

Routing of places was done using maps and travel guides. Unlike before, the tourism industry has grown to great heights and handles the 

tours and travel without any manual intercession. The places are endorsed to users automatically using the recommendation system. 

Existing recommendation systems suffer from a problem of sparsity. Sparsity problem deals with inadequate data related to a user or any 

travel region. The proposed approach concentrate on eliminating this snag in the existing approach and generating a travel 

recommendation structure which focus on customized suggestions for users. The tags as well as geotags of images uploaded by the users on 

social sites like Flickr is made use in order to recommend the points of interest (POI) to the users. A hybrid approach with use of tags, 

geotags and the owner (author) of the image is proposed in this paper. User based collaborative filtering is used to create suggestions for the 

users. The benefits of the proposed approach is manifested by experimental analysis on a large cluster of data.  

Keywords: Collaborative filtering, hybrid approach, POI, sparsity problem 

1. Introduction 

Many travel guiding websites are providing collection of in-

formation to facilitate the tour and travel of the end users. The 

recommendation of travel places is done for the users which 

helps them to take decisions regarding which place to visit. 

Although this method is found to be very helpful for travelers 

but at same time it suffers from many problems.  Existing 

systems do not provide appropriate suggestions for places if 

any user has visited very less places or even if very little 

information about any place is known. This disadvantage of the 

existing recommendations systems is known as sparsity 

problem. Sparse data is not suited for recommendation systems. 

To resolve the problem, a hybrid approach to travel 

recommendation system is proposed in this paper which 

concentrates on using the contents of the images up-loaded on 

social sites like Flickr in order to make appropriate 

endorsements of places to the users. Collaborative filtering is a 

popular approach to travel recommendation and provides 

appropriate results to the end users [1], [4]. The proposed 

method makes use of tags, geo-tags and the author information 

for various purposes in this paper. A customized suggestion of 

places is carried out in order to propose places according to 

interest level of users [2].   

The hybrid approach is implemented using tags of images as 

well as geotags in order to create a domain object which would 

be used for further developments. Existing systems uses either 

tags or geotags for this work [3], [5] and [6].  The locations are 

mined using the geotags extracted from the photos uploaded by 

the users and shared publically [7], [8]. These are called as 

points of interest or POI’s and are saved for future integration 

purpose. Then the tags are separated and used to create a 

concept or a topic along with the information of its creator. 

This method is known as topic model-ling [11]. The topics here 

refers to points of interest like beaches, hill stations, historical 

sites etc. These topics are mined from the useful tags of the 

user uploaded photographs [12]. Sites like Flickr contributes 

millions of publically shared photographs uploaded by the 

users and taken during their travel to the respective places. 

Finally the similarity of the users is calculated to generate the 

similarity values of all the users to the current end user for 

whom recommendation has to be done. The users who are 

similar to end user would be extracted and the places travelled 

by them is suggested to the end user. The ranking of places is 

done according to the interest level of users to that particular 

place [10]. 

The major contributions of this work is to make use of tags 

as well as geotags for the recommendation purpose thus leading 

to a hybrid approach. Also utilizing tags for recommendation 

solves sparsity problem to enormous extent. And since using 

geotags instead of tags there helps to create an appropriate poi 

list rather consisting of locations only. Using tags to create poi 

list gives all tags extracted including location names along with 

other unnecessary tags. Ranking of places according to the 

number of travelled users is a further advantage which helps 

users in decision making. 

The remaining part of the paper includes: Section II focusing 

on system overview. In part III, hybrid approach based filtering 

for personalized recommendation is elaborated. Experimental 

analysis and its results are shown in section IV. Conclusions 

are strained in part V.  

2. System Overview  

The basic intention behind this work is to recommend travel 

places according to the interest level of particular user. This 

work focus on proposing a hybrid approach utilizing tags as 
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well as geotags for creating personalized suggestions and hence 

eliminating the existing problem of sparsity to a large extent. 

Availing the information from the existing approaches of either 

using tags or using geotags for recommendation, the new 

hybrid model is proposed which is a combination of both. The 

earlier methods consisted of two parts: offline module and 

online module. Offline part focus on mining the information 

and online part generates recommendations.  The approach is 

time consuming and uses all the locations information from the 

beginning till the end. This drawback has been overcome by 

avoiding the split into offline and online. Entire system is 

considered as a single unit and leads to creation of POI list 

after which the tags are put to use for topic modelling. 

Similarity calculation is the next succeeding step of topic 

modelling after which the locations visited by similar users are 

suggested to end user. The location names are extracted at the 

end of the process in order to make the process more efficient 

and less time consuming.  

 

2.1 Data Collection 

In this paper, the work has been carried out using cluster of real 

world data. Flickr.com is a rich image sharing site which lets to 

download the publically shared photographs through its open 

API [8], [13].The data set for my paper is downloaded using 

this API of Flickr for two cities of Los Angeles and Berlin. 

Using the data set directly would lead to many errors. Thus pre-

processing of data is done to eliminate any noise in the data set. 

The file downloaded for the images consist of raw information 

consisting of user id, length and width, tags, date and time and 

the geo tags consisting of latitude and longitude. The extraction 

of geotags and tags is done with respect to further process of 

location identification and similarity calculation and topic 

modelling. The parser written to extract useful information 

from raw data helps in creating a domain object which gives 

content for POI location mining as well as user history mining. 

Natural language processing tool is used to extract the useful 

tags from the whole data set.  

 

2.1 Architecture 

Fig.1, explains the architecture of the poi recommender system. 

The approach followed is to use geotags to mine the locations 

from the dataset and tags for topic modelling along with the 

user information in the photo dataset. In the absence of geotags 

for any image or improper geotags, in that case the tags is 

likely to be utilized for mining the points of interest from the 

dataset. . The similarity measure calculates the resemblance of 

the given user with all the other existing users. And the most 

similar N users are extracted for further processing. Ranking of 

places is also done for accuracy in recommendation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure 1: Architectural representation of Customized Travel      

Recommender 

3. Hybrid Approach 

The works carried out in previous papers shows the existence 

of problem of sparseness in data. The works also portrays the 

difficulty to recommend places to users who have not travelled 

frequently. To overcome these prevailing hurdles, this paper 

suggest to combine the tags and geo-tags in order to acquire 

effective recommendations. The hybrid approach introduces 

the usage of both the tags as well as geotags for the 

customization of places for particular users. 

 

3.1 Tags for Topic Modelling 

The domain object created after parsing of the raw dataset 

contains the separated user id, tags and geotags of images. Let 

Nc denote the number of photos that is usable as per the 

requirements. And the geo tags, tags be denoted by G and Tg 

respectively. An image is given by I and possess two variables 

given by G and Tg. The initial process is to determine the 

relation between topics, tags and user. Similar kind of words in 

tags related to travel makes up the topics denoted by To. The 

generation of preference matrix vector V leads to a Nu × Nt 

matrix where the number of users denoted by Nu and the 

number of topics be given by Nt. The output of the matrix 

V(i,j) shows the tags of the users assigned to the topics. This is 

further normalized to extract the topic distribution of particular 

users. 

3.2 Geo tags and tags for PoI Mining  

The geo tags are available with the images in the domain 

objects. These geotags are made use for the purpose of mining 

the poi’s. For the basis of making the whole work less 

complicated, the geotags are retrieved as locations at the time 

of recommending the locations to the users. The conversion of 

all geotags to location names at the beginning will create 

unnecessary load making the process of recommendation very 

slow. And there exist a limit on conversion of geo tags of 

pictures into names per day. To solve these problems the 

location names are extracted only at the time of suggesting the 

particular place to any users. The absence of geotags in any of 

the images leads to use of tags for the same purpose. The 

location names are extracted from the tags of the images and 

this leads to creation of a poi list which is used for the purpose 

of user travel history mining. 

3.3 Customized POI Recommendations 

The customized poi recommendation system aims to put 

forward a list of places to visit in a city according to his or her 

interest level. The system is called customized due to the fact 

that the suggestions given for the places are as per the interest 

level of the particular traveler. If a person has travelled more of 

any places like beach, historical places etc. then that sort of 

recommendations will be provided to the user first along with 

other places of interest. The kind of recommendation approach 

consists of two sub processes: 1) Similarity measure, and 2) 

Place ranking. 

 

1)    Similarity measure:  Let u1 and u2 be two users who have  
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travelled l1 and l2. The similarity measure between these 

two users will be calculated on the basis of the preference 

matrix vectors created in previous steps. The similarity 

calculations would be based on cosine similarity measure. 

V(i) be topic distributions of ui, i ϵ {1,2,…,Nu} in l1.  Other 

similarity measures are also explained in the experimental 

analysis. The estimation of cosine measure is as 

 

 

   

                                                                (1) 

 

 

2) Place ranking: For any particular location li, if the number of 

visitors for that particular place is n times more than the 

number of visitors for another location lj , then ranking for li 

will be more than ranking of lj. The places of more rank is 

suggested to the users on the top of the recommendation list. 

Let L2 = {l1, l2…lN} be set of poi locations. Ranking of L2 for all 

the users according to the user travel history QNu is calculated. 

The ranking of places helps the users to decide on which place 

to travel and is of most importance rather than deciding on any 

place without any knowledge. The rank of poi in L2 is arranged 

in decreasing order. The top most poi in the list is served as   

recommendations for the users. And is given by 
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Ranking is done in decreasing order of user interest. The most 

travelled places by the users are given highest ranks and with 

least number of travelers are given lesser ranks. For example, if 

Eiffel tower in Paris has most number of visitors and tags 

associated with it, then it is given rank 1.                                                      

4. Experimental Analysis  

The proposed work have been proved through experimental 

analysis on dataset taken from the famous site Flickr.com. The 

real world data was retrieved using the open API of Flickr. The 

raw data consist of all information related to an image like its 

author name, latitude and longitude information, tags given by 

the users, dates on which the photographs were taken etc. For 

this work, useful information related to an image is extracted 

which includes tags and geotags. More information about the 

dataset used in the work is discussed in next section. 

4.1 Test Data  

The test data from Flickr consists of images shared by the 

users. The information related to these images are the input for 

the proposed work done in this paper. Parsing these data leads 

to a domain object which includes the place name also called as 

the PoI, author details, geotags and tags. The test dataset of the 

poi list and user id after the mining process is shown in table 1. 

The places of interest visited by various users is fetched from 

the dataset after the mining of places of interest of the travelers 

along with their user ids. The tags and geotags are also 

obtained after this process which is used in topic modelling. 

The topics are modelled in order to ease the process of 

recommendation. Tags of same category are put together into 

same set. For example all the water related places like beaches, 

waterbodies, etc. are put under Topic 52. In same way all the 

other topics are modelled. This topics are used to create a 

matrix vector which helps in calculating similarity of users.  
 

Table 1: The Poi List along with User Information  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.2 Results 

 

Figure. 2. Number of users with correct recommendations of 

places in different cities.  

 

The final result provided by the customized recommendation 

system is showing the names of travel places in a city which are 

suited according to the personal interest level of the users. The 

performance of the proposed approach shows an accuracy in 

recommendation which outperforms the previous approaches of 

just using either tags or just geotags for suggesting the places 

of travel. The problem of sparsity is also solved to a much 

greater extent than any other previously suggested methods. 

Using the combination of tags and geotags have enhanced the 

accuracy level to a greater extent. According to the study of 

literature survey of previous approaches which utilized only 

geotags, the proposed hybrid approach recommends 

appropriate places to more number of users as shown in fig. 2. 

Thus increasing the efficiency of the work and reducing the 

prime complication of sparse data. 

5.   Conclusion 

In this paper, the proposed approach of hybrid method for 

recommendation of travel sites to people is solving the existing 

problems of sparsity. Data from Flickr website has been used to 

 

C(j,k) = i                

                                          j 

No POI User No. 

1 Wilhelm-Wolff-Straße 20, 13156 

Berlin 

User414 

2 Marinesteig 6A, 14129 Berlin, 

Germany 

User522 

3 Großer Stern, 10557 Berlin, 

Germany 

User112 

4 3950 Los Feliz Blvd, Los Angeles User909 
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do the experimentation and to provide customized 

recommendations. If only geotags are used to mine the 

locations the users will be matched on the basis of their visit to 

any particular place. And then the recommendations of each 

other which are not visited by them would be shown. This 

creates a problem where a user who travelled to less places 

won’t be given any sort of suggestions for a new place. To 

overcome these hurdles, the proposed method in this paper 

considers geotags along with tags to suggest the places of 

interest to the users. The PoI’s are also given ranks according 

to its popularity among the people. The locations are extracted 

from the latitude and longitude and recommended to users 

based on their similarity with other users. Topic modelling 

based on tags and the authors is done to find the preference 

matrix which is the input for the similarity calculation. Finally 

the most similar users are found and the places are 

recommended to them which is not visited by them. The 

method is more accurate in comparison to the previously 

adopted approaches and is proved experimentally. 
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