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 ABSTRACT 

 

Nowadays, with the rapid growth of mobile technology, a mobile tourist recommendation 

system is widely applied tools for offering travel information. Tourists can access self-guided 

travel information through the internet. However, there is a lot of travel and tourism 

information. Therefore, this research aims to develop a recommendation mobile application for 

tourist’s personal preference by using Collaborative Filtering technique, which uses the 

principle of Cosine Similarity. Collaborative filtering is a significant technique widely used by 

recommender systems and it uses similarities between users and items to filter out items that a 

user might like. The evaluation of model accuracy was performed by comparing RMSE and 

MAE values. Also, the results indicate that the recommendation mobile application was 

achieved the objective to recommend tourist attractions based on users need. 

 

Keywords: Recommendation system, Mobile application, Tourist’s Personal Preference, 

Machine Learning 

 

 INTRODUCTION 

 

Thailand is a popular travel destination known for its beautiful beaches, ancient temples, 

delicious food, and friendly people and Chonburi is a crucial province located in the Eastern 

region of Thailand, known for its beautiful beaches and seaside resorts. There are many popular 

tourist destinations in Chonburi like Pattaya, a popular beach town known for its nightlife and 

entertainment, and the nearby island of Koh Lan, known for its clear waters and coral reefs. 

The province also has some historical and cultural places to visit like Wat Yansangwararam, a 

temple complex featuring a large golden Buddha statue and other traditional Thai buildings, 

and the Sri Racha Tiger Zoo, which is home to a wide variety of animals including tigers, 

elephants, and crocodiles.  

Nowadays, machine learning is an important method of data analysis that automates 

analytical model building. It is a branch of artificial intelligence based on the idea that systems 

can learn from data, identify patterns and make decisions with minimal human intervention. 

Machine learning is used in a wide range of applications, such as image recognition, natural 

language processing, predictive modeling, and more. Also, machine learning is being used in 

the travel industry to improve various aspects of the customer experience, such as personalized 

recommendations for flights, hotels, and activities, as well as improving the efficiency of 

operations, such as flight scheduling and pricing optimization.  
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A recommendation system in travel is a significant tool that uses machine learning 

algorithms to suggest destinations, activities, and travel packages to customers based on their 

preferences and past behavior. These systems can be used by travel companies and websites to 

improve the customer experience and increase bookings. The recommendation systems use 

various types of data such as customer demographics, past booking history, browsing behavior, 

search queries, and customer reviews and ratings. The system will analyze this data and use it 

to identify patterns and relationships. Based on this information, the system will be able to 

generate personalized recommendations for each customer. It's important to note that AI and 

ML are powerful tools, but they are not a magic solution, but rather a support to human 

expertise and creativity. They need to be used in conjunction with other strategies and tools to 

achieve the best results. 

In recent years, mobile technology has had a significant impact on the travel industry. It 

makes easy for people to plan, book, and navigate their trips. To promote travel in Chonburi, 

the province can highlight these tourist destinations and activities through various marketing 

campaigns and promotions through mobile application. Nowadays, mobile recommendation 

systems using collaborative filtering have been widely studied because it is able to take 

advantage of the large amounts of data that are generated by users' interactions with mobile 

apps and services. Therefore, the purpose of this research is to develop a mobile application 

for traveler preference recommendations using machine learning. 

The remainder of this paper is structured as follows: the second part provides related works 

on background. The third part demonstrated methodology used in the study including dataset 

and related approaches and the fourth part present design and implementation of the 

recommendation mobile application.  The fifth part reports on the results of outcomes obtained 

using the predictive model implemented along with the discussion. Finally, the fifth part draws 

on the conclusion and future works. 

 

LITERATURE REVIEW 

 

With the development of the advance technology, a recommendation system is used to 

analyze user preferences and adapts its functions to each individual users [1]. There are much 

research drawn considerable attention to Recommender systems for tourist attractions [2]. 

Content-based recommendation system offers the similarity by using evaluated from a user [3]. 

Collaborative Filtering (CF) is a successful recommendation technique which generates rating 

predictions for a target user by exploiting the ratings of similar users [4] and it includes user-

based collaborative filtering and item-based collaborative filtering [5]. In user-based 

collaborative filtering, it evaluates the similar interests of users in certain items, so they may 

have the same interests in other items. In collaborative filtering, cosine similarity is a 

commonly used similarity metric for measuring the similarity between users or items. The goal 

of collaborative filtering is to make recommendations to users based on their past behavior and 

the behavior of other users. Cosine similarity and Pearson similarity were used to calculate the 

general similarity [6]. According to Claypool et al., a voting mechanism was proposed to 

integrate the prediction results [7]. A mobile personalized recommendation for the sustainable 

development of m-commerce was developed based on a user-based collaborative filtering 

recommendation and it can   promote the sustainable development of mobile commerce [8]. A 
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personalized tourist attractions recommendation was applied recommendation quality in the 

tourism domain [9]. Mobile recommender systems have been proposed to users with similar 

interests [10]-[14]. Also, Lu et al. [15] reviewed the different studies in the field of 

recommendation system. Therefore, mobile recommendation systems using collaborative 

filtering are an active field of research, and new methods and techniques are being developed 

to improve the accuracy and personalization of recommendations in mobile environments. 

 

METHODOLOGY 

 

A. Collaborative filtering 

Collaborative filtering is a method of making recommendations [16] based on the 

preferences of similar users. It works by identifying customers with similar tastes and 

preferences and using their behavior to predict what other items they may like. There are two 

main types of collaborative filtering: User-based and Item-based. User-based compares the 

behavior of one user with other similar users to make recommendations. It looks at the items 

that similar users have liked or purchased in the past and suggests those items to the current 

user. On the other hand, item-based compares the relationships between different items to make 

recommendations. It looks at how similar items are related to each other and suggests items 

that are related to the ones a user has liked or purchased in the past. The system uses the data 

of past behavior, such as which destinations, activities, or packages a customer has booked in 

the past, to create a profile of their preferences.  

 

User-based collaborative filtering 

for each user u: 

    for each item i that user u has not rated: 

        calculate the similarity between user u and all other users  

        find the k most similar users to user u 

        calculate the predicted rating for item i for user u using the ratings of the k most 

similar users 

        add the predicted rating to a list of predicted ratings 

    calculate the MAE between the predicted ratings and the actual ratings for the items 

that user u has not rated 

 

Item-based collaborative filtering 

for each item i: 

    for each user u that has not rated item i: 

        calculate the similarity between item i and all other items (using cosine similarity) 

        find the k most similar items to item i 

        calculate the predicted rating for item i by user u using the ratings of the k most 

similar items 

        add the predicted rating to a list of predicted ratings 

    calculate the MAE between the predicted ratings and the actual ratings for the items 

that user u has not rated 
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B. COSINE SIMILARITY 

Cosine similarity metric is a metric used to measure how similar between two or more items 

are [17]. The approach measures the cosine of the angle between two vectors projected in a 

multi-dimensional space. The output value ranges from 0–1. 0 means that there is no correlation 

and 1 means that the two variables have a strong correlation. Given two N dimension vector A 

and B, the cosine similarity between them is calculated as follows: 

   (1) 

C. Mean Absolute Error (MAE) 

Mean Absolute Error (MAE) evaluates the accuracy of the difference predict ratings 

given by the users 

𝑀𝐴𝐸 =  
1

𝑇
∑ |�̂�𝑢𝑖 − 𝑟𝑢𝑖|(𝑢,𝑖)∈𝑇    (2) 

 Where T is defined by the test user real ratings. 

u is a user. 

i is an item. 

�̂�𝑢𝑖 is the predicted rating. 

𝑟𝑢𝑖 is the test ratings.  

D. Root Mean Square Error (RMSE) 

Root Mean Square Error (RMSE) is one of the most widely metrics used to measure 

the quality of the predicted ratings. It evaluates the difference between values for large errors 

in the rating prediction.  

𝑅𝑀𝑆𝐸 =  √
1

𝑇
∑ (�̂�𝑢𝑖 − 𝑟𝑢𝑖)2

(𝑢,𝑖)∈𝑇     (3) 

Where T is defined by the test user real ratings. 

u is a user. 

i is an item. 

�̂�𝑢𝑖 is the predicted rating. 

𝑟𝑢𝑖 is the test ratings. 

 

RESULTS 

 

An evaluation of the recommender mobile application is made to measure the levels of their 

performances by model testing and user satisfaction.  

A. Model Testing  

The objective of this research is to verify the rating values which are given by the user that 

can enhance the recommendation mobile app accuracy using the collaborative filtering. Fig 3 

presented the results between actual and predicted values of the model. 
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Figure 3. 

The results between actual and predicted values 

 
 

 

Mean Absolute Error (MAE) and Root Mean Square Error (RMSE) were used to evaluate 

the recommendation model and the result was shown in figer 4. 

 

Figure 4. 

the results between Mean Absolute Error (MAE) and Root Mean Square Error (RMSE) 

values 

 

 
 

B. Results from user satisfaction 

The researcher conducted a mobile app trial with 20 users and the sample group has tried 

using the mobile application and answer the satisfaction questionnaire with the system then the 

results assessment was analyzed with basic statistics compared to criteria and summed up as 

presented in table I. 
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Table 1. 

User Satisfaction Evaluation Results 

 

 

No. 

  

�̅� S.D Level 

1 The app made it easy for me to use and not 

complicated.  

4.6 0.48 Very good 

2 How do you feel about the app design? 4.55 0.58 Very good 

3 How is the navigation of the mobile application? 4.4 0.73 Good 

4 How satisfied are you with the loading speed of 

the mobile app? 

4.15 0.85 Good 

5  Did the app help you accomplish your goal? 4.2 0.67 Good 

6 Would you recommend this app to your family 

and friends? 

4.4 0.58 Good 

  4.38 0.65 Good 

 

CONCLUSION 

 

The main conclusion of this study was that all of the recommendation mobile application 

for tourist’s personal preference obtained better results in all aspects and it proves that the 

recommendation mobile application could recommend interesting destinations to travelers and 

so answer the users’ needs. For the future work, it might look to get additional data sets from 

other domains like behavior and attitude and it would be explore with more the deep learning 

techniques. Finally, the model deployment experiment should be extended to a real-world 

industry.  

 

ACKNOWLEDGEMENTS 

 

The author of this research would like to formally express appreciations to the Research 

Institution, Suan Sunandha Rajabhat University for financial assistance, document process, and 

information assistance. Also, many thanks to the staff and director of Language Institute, Suan 

Sunandha Rajabhat University for kindly processing the research data and proofread this paper 

as well as provide important information support. 

 

REFERENCES 

 

[1] F. Abel, E. Herder, G.-J. Houben, N. Henze and D. Krause, "Cross-system user 

modeling and personalization on the social Web", User Model. User-Adapt. Interact. 

vol. 23, no. 3, pp. 169-209, 2013. 

[2] J. Borrís, A. Moreno and A. Valls, "Intelligent tourism recommender systems: A 

survey", Expert Syst. Appl., vol. 41, no. 16, pp. 7370-7389, 2014  



©ICBTS Copyright by Author(s)   |The 2023 International Academic Multidisciplines Research Conference in Fukuoka  176 

 

[3] M. de Gemmis, P. Lops, C. Musto, F. Narducci, G. Semeraro Semantics-Aware 

Content-Based Recommender Systems Springer US, Boston, MA (2015), pp. 119-159, 

10.1007/978-1-4899-7637-6_4.  

[4] Baltrunas, L., Ricci, F. (2009). Item Weighting Techniques for Collaborative Filtering. 

In: , et al. Knowledge Discovery Enhanced with Semantic and Social Information. 

Studies in Computational Intelligence, vol 220. Springer, Berlin, Heidelberg.  

[5] Zhang, J.; Peng, Q.; Sun, S.Q.; Liu, C. Collaborative filtering recommendation 

algorithm based on user preference derived from item domain features. Phys. A Stat. 

Mech. Appl. 2014, 396, 66–76.  

[6] Najafabadi, M.K.; Mahrin, M.N.; Chuprat, S.; Sarkan, H.M. Improving the accuracy of 

collaborative filtering recommendations using clustering and association rules mining 

on implicit data. Comput. Hum. Behav. 2017, 67, 113–128.  

[7] Claypool, M.; Goknale, A.; Miranda, T. Combining content-based and collaborative 

filters in an online newspaper. In Proceedings of the ACM SIGIR’99 Workshop 

Recommender Systems: Algorithms and Evaluation, ACM SIGIR Forum, Berkeley, 

CA, USA, 19 August 1999. 

[8] Xiao, L.; Lu, Q.; Guo, F. Mobile Personalized Recommendation Model based on 

Privacy Concerns and Context Analysis for the Sustainable Development of M-

commerce. Sustainability 2020, 12, 3036. https://doi.org/10.3390/su12073036 

[9] K. Kesorn, W. Juraphanthong, and A. Salaiwarakul, “Personalized Attraction 

Recommendation System for Tourists Through Check-In Data,” IEEE Access, vol. 5, 

pp. 26703–26721, 2017 

[10] Polatidis, N., & Georgiadis, C. K. (2016). A multi-level collaborative filtering method                        

that improves recommendations. Expert Systems with Applications, 48, 100–110. 

https://doi.org/10.1016/j.eswa.2015.11.023 

[11] K. Kularbphettong, S. Somngam, C. Tongsiri and P. Roonrakwit, "A recommender 

system using collaborative filtering and K-mean based on android application", 

Proceedings of International Conference Applied Mathematics Computational Science 

and Engineering, pp. 161-166, Dec 10, 2014. 

[12] Tang Y F, Zhang Y Y, Wei J W, et al. (2014). Music Recommendation with 

Collaborative Filtering for Mobile Services. Applied Mechanics & Materials, 519--

520:510—515. 

[13] Tang Y F, Zhang Y Y, Wei J W, et al. (2014). Music Recommendation with 

Collaborative Filtering for Mobile Services. Applied Mechanics & Materials, 519--

520:510—515 

[14] T. Ruotsalo, K. Haav, A. Stoyanov, S. Roche, E. Fani, R. Deliai, E. Mäkelä, T.  

[15] Kauppinen, E. Hyvönen, SMARTMUSEUM: a mobile recommender system for the 

web of data, Web Semantics: Science, Services and Agents on the World Wide Web, 

20 (2013) 50-67 

[16] Lu, Jie & Wu, Dianshuang & Mao, Mingsong & Wang, Wei & Zhang, 

Guangquan.(2015). Recommender System Application Developments: A Survey. 

Decision Support Systems. 74. 10.1016/j.dss.2015.03.008 

[17] Charu C. Aggarwal, Recommender Systems, vol. 40, no. 3. 1997. 

https://doi.org/10.3390/su12073036
https://doi.org/10.1016/j.eswa.2015.11.023


©ICBTS Copyright by Author(s)   |The 2023 International Academic Multidisciplines Research Conference in Fukuoka  177 

 

[18] J.S. Breese, D. Heckerman, C. Kadie, Empirical analysis of predictive algorithms for 

collaborative filtering Proceedings of the Fourteenth Conference on Uncertainty in 

Artificial Intelligence, UAI’98, Morgan Kaufmann Publishers Inc., San Francisco, CA, 

USA (1998), pp. 43-52. 

 

 

 


