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Foreword

The Eleventh International Conference on Building and Exploring Web Based Environments
(WEB 2022), held between March 13 – 17, 2023, continued the inaugural conference on web-related
theoretical and practical aspects, focusing on identifying challenges for building web-based useful
services and applications, and for effectively extracting and integrating knowledge from the Web,
enterprise data, and social media.

The Web has changed the way we share knowledge, the way we design distributed services and
applications, the way we access large volumes of data, and the way we position ourselves with our
peers.

Successful exploitation of web-based concepts by web communities lies on the integration of
traditional data management techniques and semantic information into web-based frameworks and
systems.

We take here the opportunity to warmly thank all the members of the WEB 2023 Technical
Program Committee, as well as the numerous reviewers. The creation of such a high quality conference
program would not have been possible without their involvement. We also kindly thank all the authors
who dedicated much of their time and efforts to contribute to WEB 2023. We truly believe that, thanks
to all these efforts, the final conference program consisted of top quality contributions.

Also, this event could not have been a reality without the support of many individuals,
organizations, and sponsors. We are grateful to the members of the WEB 2023 organizing committee for
their help in handling the logistics and for their work to make this professional meeting a success.

We hope that WEB 2023 was a successful international forum for the exchange of ideas and
results between academia and industry and for the promotion of progress in the field of Web-based
environments.

We are convinced that the participants found the event useful and communications very open.
We also hope that Barcelona provided a pleasant environment during the conference and everyone
saved some time for exploring this beautiful city.

WEB 2023 Chairs:

WEB 2023 Steering Committee
Michel Jourlin, Jean Monnet University, Saint-Etienne, France
Daniela Marghitu, Auburn University, USA
Erich Schweighofer, University of Vienna - Centre for Computers and Law, Austria
Mariusz Trzaska, Polish-Japanese Academy of Information Technology, Poland
Taketoshi Ushiama, Kyushu University, Japan

WEB 2023 Publicity Chairs
Sandra Viciano Tudela, Universitat Politecnica de Valencia, Spain
José Miguel Jiménez, Universitat Politecnica de Valencia, Spain

                             2 / 11



WEB 2023

Committee

WEB 2023 Steering Committee
Michel Jourlin, Jean Monnet University, Saint-Etienne, France
Daniela Marghitu, Auburn University, USA
Erich Schweighofer, University of Vienna - Centre for Computers and Law, Austria
Mariusz Trzaska, Polish-Japanese Academy of Information Technology, Poland
Taketoshi Ushiama, Kyushu University, Japan

WEB 2023 Publicity Chairs
Sandra Viciano Tudela, Universitat Politecnica de Valencia, Spain
José Miguel Jiménez, Universitat Politecnica de Valencia, Spain

WEB 2023 Technical Program Committee

Muhammad Abulaish, South Asian University, New Delhi, India
Jamal Al Qundus, Middle East University, Jordan
Ali A. Alwan Al-juboori, Ramapo College of New Jersey, USA
Jesús M. Almendros-Jiménez, University of Almería, Spain
Leandro Antonelli, Lifia | Universidad Nacional de La Plata (UNLP), Argentina
Hammache Arezki, Mouloud Mammeri University, Algeria
Sofia Athenikos, Twitter, USA
Ismail Badache, LIS INSPE Aix-Marseille University, France
Maxim Bakaev, Novosibirsk State Technical University, Russia
Efthimios Bothos, Institute of Communications and Computer Systems (ICCS), Athens, Greece
Christos J. Bouras, University of Patras, Greece
Tharrenos Bratitsis, University of Western Macedonia, Greece
Rodrigo Capobianco Guido, São Paulo State University (UNESP), Brazil
Danilo Cavaliere, Università degli Studi di Salerno, Italy
Nadezda Chalupova, Mendel University in Brno, Czech Republic
Dickson Chiu, The University of Hong Kong, Hong Kong
Stefano Cirillo, University of Salerno, Italy
Toon De Pessemier, Ghent University, Belgium
Mohd Fazil, Madanapalle Institute of Technology & Science, India
Annamaria Ficara, University of Palermo, Italy
Giacomo Fiumara, Università degli Studi di Messina, Italy
Raffaella Folgieri, Università degli Studi di Milano, Italy
Piero Fraternali, Politecnico di Milano, Italy
Marco Furini, University of Modena and Reggio Emilia, Italy
Jose Garcia-Alonso, University of Extremadura, Spain
Denis Gracanin, Virginia Tech, USA
Tor-Morten Grønli, Kristiania University College, Norway
Allel Hadjali, LIAS/ENSMA, Poitiers, France
Sebastian Heil, Technische Universität Chemnitz, Germany

                             3 / 11



Tzung-Pei Hong, National University of Kaohsiung, Taiwan
Muhammad Nihal Hussain, University of Arkansas at Little Rock, USA
Yuji Iwahori, Chubu University, Japan
Ivan Izonin, Lviv Polytechnic National University, Ukraine
Girish Nath Jha, School for Sanskrit and Indic Studies - JNU, New Delhi, India
Hermann Kaindl, Technischen Universität Wien, Austria
Roula Karam, Antares Vision, Italy
Sotirios Karetsos, Agricultural University of Athens, Greece
Hassan A. Karimi, University of Pittsburgh, USA
Pinar Kirci, Istanbul University-Cerrahpasa, Turkey
Fotis Kokkoras, University of Thessaly, Greece
Samad Kolahi, UNITEC, New Zealand
Anirban Kundu, Netaji Subhash Engineering College (under MAKAUT) / Computer Innovative Research
Society, West Bengal, India
Yicong Li, University of Technology Sydney, Australia
Bingyan Liu, Peking University, Beijing, China
Claudio Lucchiari, Università degli studi di Milano, Italy
Avinash Malik, UniversityofAuckland, New Zealand
Antonio Mallia, New York University, USA
Daniela Marghitu, Auburn University, USA
Abdul-Rahman Mawlood-Yunis, Wilfrid Laurier University, Waterloo, Canada
Michele Melchiori, Università degli Studi di Brescia, Italy
Amin Mesmoudi, LIAS/ University of Poitiers, France
Manfred Meyer, Westfälische Hochschule - University of Applied Sciences, Bocholt, Germany
Héctor Migallón, Miguel Hernandez University, Spain
Debajyoti Mukhopadhyay, Mumbai University, India
Prashant R. Nair, Amrita Vishwa Vidyapeetham University, India
Maria Niarou, Ionian University, Corfu, Greece
Mai Neo, Multimedia University, Malaysia
Alexey Noskov, Philipps University of Marburg, Germany
Mahda Noura, Technische Universität Chemnitz, Germany
Guadalupe Ortiz, University of Cadiz, Spain
Giuseppe Palestra, HERO srl, Rome, Italy
Roberto Panerai Velloso, Universidade Federal de Santa Catarina, Brazil
Giuseppe Patane’, CNR-IMATI, Italy
Vladia Pinheiro, University of Fortaleza, Brazil
Laura Po, University of Modena and Reggio Emilia, Italy
Agostino Poggi, DII - University of Parma, Italy
Marek Reformat, University of Alberta, Canada
Tarmo Robal, Tallinn University of Technology, Estonia
Christophe Roche, Université Savoie Mont-Blanc, France
Federica Rollo, University of Modena and Reggio Emilia, Italy
Marek Rychly, Brno University of Technology, Czech Republic
Fayçal Rédha Saidani, University of Mouloud Mammeri, Tizi-Ouzou, Algeria
Demetrios Sampson, University of Piraeus, Greece / Curtin University, Australia
Suzanna Schmeelk, St. John's University, USA
Mirco Schönfeld, University of Bayreuth, Germany
Valentin Siegert, Technische Universität Chemnitz, Germany

                             4 / 11



Evangelos Stathopoulos, Institute Centre for Research and Technology Hellas (CERTH), Greece
George Tambouratzis, Institute for Language and Speech Processing - Athena R.C., Greece
Mariusz Trzaska, Polish-Japanese Academy of Information Technology, Poland
Taketoshi Ushiama, Kyushu University, Japan
Costas Vassilakis, University of the Peloponnese, Greece
Krzysztof Walczak, Poznan University of Economics, Poland
Xiaojie Wang, Amazon.com Inc., USA
Liang Wu, Airbnb, USA
Jasy Liew Suet Yan, Universiti Sains Malaysia, Malaysia
Yin Zhang, Texas A&M University, USA

                             5 / 11



Copyright Information

For your reference, this is the text governing the copyright release for material published by IARIA.

The copyright release is a transfer of publication rights, which allows IARIA and its partners to drive the

dissemination of the published material. This allows IARIA to give articles increased visibility via

distribution, inclusion in libraries, and arrangements for submission to indexes.

I, the undersigned, declare that the article is original, and that I represent the authors of this article in

the copyright release matters. If this work has been done as work-for-hire, I have obtained all necessary

clearances to execute a copyright release. I hereby irrevocably transfer exclusive copyright for this

material to IARIA. I give IARIA permission or reproduce the work in any media format such as, but not

limited to, print, digital, or electronic. I give IARIA permission to distribute the materials without

restriction to any institutions or individuals. I give IARIA permission to submit the work for inclusion in

article repositories as IARIA sees fit.

I, the undersigned, declare that to the best of my knowledge, the article is does not contain libelous or

otherwise unlawful contents or invading the right of privacy or infringing on a proprietary right.

Following the copyright release, any circulated version of the article must bear the copyright notice and

any header and footer information that IARIA applies to the published article.

IARIA grants royalty-free permission to the authors to disseminate the work, under the above

provisions, for any academic, commercial, or industrial use. IARIA grants royalty-free permission to any

individuals or institutions to make the article available electronically, online, or in print.

IARIA acknowledges that rights to any algorithm, process, procedure, apparatus, or articles of

manufacture remain with the authors and their employers.

I, the undersigned, understand that IARIA will not be liable, in contract, tort (including, without

limitation, negligence), pre-contract or other representations (other than fraudulent

misrepresentations) or otherwise in connection with the publication of my work.

Exception to the above is made for work-for-hire performed while employed by the government. In that

case, copyright to the material remains with the said government. The rightful owners (authors and

government entity) grant unlimited and unrestricted permission to IARIA, IARIA's contractors, and

IARIA's partners to further distribute the work.

                             6 / 11



Table of Contents

Song Recommendation System on Mobility Based on Geotagged Tweets and User Preferences
Nobutaka Hayashi, Yuanyuan Wang, Kazutoshi Sumiya, and Yukiko Kawai

1

A Personalized Scoring Method for Rental Property Search Considering the Surrounding Environment
Ruman Suyama, Da Li, Yukiko Kawai, and Shinsuke Nakajima

3

Powered by TCPDF (www.tcpdf.org)

                               1 / 1                             7 / 11



Song Recommendation System on Mobility Based
on Geotagged Tweets and User Preferences

1st Nobutaka Hayashi
Kyoto Sangyo University

Kyoto, Japan
g1954129@cc.kyoto-su.ac.jp

2nd Yuanyuan Wang
Yamaguchi University

Yamaguchi, Japan
y.wang@yamaguchi-u.ac.jp

3rd Kazutoshi Sumiya
Kwansei Gakuin University

Hyogo, Japan
sumiya@kwansei.ac.jp

4th Yukiko Kawai
Kyoto Sangyo University

Kyoto, Japan
kawai@cc.kyoto-su.ac.jp

Abstract—In this paper, we propose a method for recom-
mending songs that match the atmosphere of spots along the
route and the user’s preferences. The proposed method extracts
the ambiance around the spot from Social Networking Service
data, the artist’s atmosphere from a set of songs, and the user’s
preferences from the play history. We evaluate the proposed
method of artist extraction for a spot.

I. INTRODUCTION

When playing a song while moving, the surrounding con-
ditions and atmosphere, such as scenery and crowd size, play
a significant role in song choice. Therefore, in this study, we
propose a method for recommending songs that match the
atmosphere of spots along the route and the user’s preferences.

A recommendation system recommends songs that match
the context, such as recommending songs based on the location
information [1]. Shang et al. [2] focused on the emotional
and affective connotations of a piece of music and study
new issues in music retrieval. While most studies determine
lyrics and audio separately, Rachman et al. [3]. integrate lyrics
and audio to detect the emotion of a song. Murata et al.
[4] proposed a music recommendation system based on time-
series topic analysis of lyrics. Because the climax of a song
frequently depicts story development, the system extracts story
development as topic transitions and recommends songs based
on their similarity. The similarity calculation is based on the
Dynamic Time-Warping (DTW) method.

In this paper, we propose a method for detecting the atmo-
sphere around a moving spot based on a spot vector generated
by geotagged tweet data. To reduce the processing cost of
calculating the similarity between the spot vector and tens of
thousands of lyrics, an artist vector is generated from the lyrics
obtained from the Uta-Net [5], and the similarity between the
spot vector and the artist vector is calculated. Furthermore, the
artist who is closest to the user’s preferences and similarity
in the spot is extracted by generating a user vector from the
user’s playback song and calculating the similarity between the
user and the spot. Finally, the song with the highest similarity
between the extracted artist’s lyrics vector and the user vector
is recommended as the moving song at the spot.

II. SONG RECOMMENDATION SYSTEM ON THE MOVE

Figure 1 shows the user interface for music recommenda-
tion. When the user enters a destination, the shortest route and

Fig. 1. Schematic diagram of the on-the-move song recommendation system.

TABLE I
USER PLAYBACK HISTORY (PROFILE)

Artist Name Title Lyrics
Masumi Apple Song apple red

Mori Calliope Off With Their Heads I’m savege
Mori Calliope Dance Past Midnight Don’t call me lazy

the transit spots are displayed. When the user starts moving,
songs are recommended and played to the intermediate points
of the departure point, each transit spot, and the destination
point, based on the information at the current (departure) point.
Since the music recommendation is based on the information
of tweets near the spot, the recommended music differs
depending on the location and time of the year.

In Figure 1, when the destination is the Sagrada Familia, the
starting point, Clotho Park, and Gaudi Plaza are extracted as
spots on the shortest route, and multiple artists are extracted
for each spot. For spot 1, they are “SEKAI NO OWARI” and
“ReoNa”, etc. In the case of a user whose music history is
shown in Table I, an artist who is close to the multiple artists in
the spots and the user’s preferences is selected, and “Scar/let”
is selected for Spot 1. In addition, a song by that artist is
recommended, and the song is played until the intermediate
point between the next spot and the next spot.

III. SONG RECOMMENDATION METHOD

We propose a method of recommending songs that match
the atmosphere of a spot and user preferences, using the

1Copyright (c) IARIA, 2023.     ISBN:  978-1-68558-055-1
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information on the spot’s location, song, and geotagged tweets.

A. Artist Recommendation for Spots

The proposed method generates three vectors: a user vector,
a spot vector, and an artist vector calculates the similarity be-
tween the artist and user preferences for spots and determines
the artist with the closest similarity.

First, to recommend the user’s favorite artists, we obtain the
user’s playlist of songs, extract nouns and adjectives from the
lyrics, and generate a feature vector for the user by word2vec.
Next, for the spot vector, the latitude and longitude of the
spot obtained from Open Street Map (OSM) are used to
obtain tweets within a dm radius of the spot, and a feature
vector is generated from nouns and adjectives in the content of
the tweets using word2vec. The third, artist vector, integrates
lyrics information for each artist and generates a feature vector
of lyrics from nouns and adjectives using word2vec.

After generating the three vectors, the similarity between
the spot features and the user features is calculated from the
cos similarity between the user vector and the spot vector. For
each spot, the similarity to the artist is calculated from the
cos-similarity between the artist vector and the spot. Finally,
the artist with the closest similarity to the user is determined.

B. Song Recommendation for Spots

From the previous section, artists suitable for the atmo-
sphere of the spot and user preferences were determined.
For music recommendation, the similarity between the feature
vectors generated based on the user’s playback history and
each artist’s music is calculated. A vector for each song is
generated from the lyrics of each song by the artist, the cosine
similarity is calculated, and the song is determined.

IV. VERIFICATION OF SONG RECOMMENDATION METHOD

Verify a song recommendation method based on the artists
and spots recommended for a spot and the user’s preferences.

A. Datasets and Evaluation Methods

A total of 8,203 spots were obtained using Overpass Turbo
for the city of Kyoto. A total of 49 groups of artists and 535
lyrics were retrieved. The number of geotagged tweets was
277,030. In this experiment, we targeted spots with 30 or more
tweets per spot, and a total of 4,926 spots (60%) in Kyoto City
were selected for recommendation. The spots targeted in the
experiment were Kinkakuji Temple and Ginkakuji Temple as
temples and shrines, Kyoto Station and Kuramaguchi Station
as public institutions, and Doshisha University (Imadegawa
Campus) and Kyoto Sangyo University as universities.

To validate the proposed method, we evaluated the recom-
mended artists against the atmosphere of the spots.

B. Artist Validation for Spots

To validate the recommended artists against the atmosphere
of the spot, subjects read the chorus of songs by five groups
of artists, ranked the artists in order of compatibility with the
atmosphere of the spot, and evaluated them from Normalized

TABLE II
RESULTS OF ARTISTS’ EVALUATIONS OF SPOTS

Spot Name #Tweets nDCG@5
Kinkakuji Temple 943 0.8672
Ginkakuji Temple 782 0.9545

Kyoto Station 18,889 0.9538
Kuramaguchi Station 990 0.9342
Doshisha University 1,564 0.8439

Kyoto Sangyo University 125 0.8906

Discounted Cumulative Gain (nDCG) based on the ranking
results.

The results of nDCG@5 for spots and artists are shown in
Table II. The nDCG was between 0.84 and 0.9 for Kinkakuji
Temple, Doshisha University, and Kyoto Sangyo University,
while it was above 0.9 for Ginkakuji Temple, Kyoto Station,
and Kuramaguchi Station. In the categories of temples and
shrines, the Kyoto station, and universities, the accuracy was
higher for stations containing a variety of commercial facilities
than for universities with less age bias. The extraction of artists
should also take into account the preferences of users such as
the characteristics of spot visitors of the proposed method.

V. CONCLUSION

This research proposed a method for recommending songs
based on the atmosphere around a spot and the user’s
song preferences while moving between spots. The proposed
method recommends songs that are similar to the spot and the
user’s preferences by extracting the ambiance around the spot
from Social Networking Service data, the artist’s ambiance
from a set of songs, and the user’s preferences from the play
history. Evaluation experiments showed that artist extraction
for a spot was successful. In the future, we plan to improve
the accuracy by recommending songs with the length of the
song as a weight.
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Abstract—Nowadays, a growing number of people use real
estate and housing information websites to search for rental
properties. However, it is difficult to specify searching conditions
according to specific individual needs, such as community safety
and barrier-free environment. In this study, we propose a per-
sonalized scoring method that takes into account the surrounding
environment and can appropriately evaluate properties to match
the target user’s age, gender, hobbies, and preferences. We also
conducted a preliminary experiment to compare the ranking
of the proposed method and the baseline methods based on
nDCG@5, we found that the proposed method achieved the best
performance.

Keywords—rental property, recommendation system, personal-
ization, surrounding environment analysis

I. INTRODUCTION

Many users use real estate and housing information websites
to search for rental properties. Conventional real estate and
housing information sites provide users with the services of
searching properties based on criteria, such as rent, size, age,
layout, and the distance from the nearest train station [1].
However, it is difficult to specify search conditions according
to specific individual needs, such as community safety and
accessibility. In the existing studies, Suwa et al. proposed a
method for quantitative and intuitive comparison and evalua-
tion of noise and daylighting using IoT devices [2]. Motomura
et al. proposed a method for searching and ranking rental
properties based on user evaluation features [3]. However,
these approaches did not consider the surrounding environment
of the house and the user characteristics. In this study, we
propose a personalized scoring method for rental properties
based on the consideration of the surrounding environment
that takes into account the family structure including age and
gender, as well as their interests and preferences.

The remainder of this paper is structured as follows. In
Section 2, we introduce the proposed personalized scoring
method for rental properties. Afterward, in Section 3, we
describe the details of the preliminary experiment. Finally, in
Section 4, we conclude this study and discuss future works.

II. PERSONALIZED SCORING METHOD

We introduce the proposed method in this section.

Fig. 1. The overview of the personalized scoring method considering various
preferences.

A. Overview of the Proposed Method

An overview of our proposed method is shown in Figure
1. In the case of a female (who likes karaoke and sweets),
the proposed system can recommend properties based on a
personalized score ranking that takes into account “security,
karaoke, cafe” and other evaluation items considered essential
to the target user among all evaluation items of rental property.
In the case of a couple in their 70s (gateball and chess
enthusiasts), it is possible to create a ranking based on the
personalized score that can recommend barrier-free properties
located near a community center or park.

B. Implementation of Personalized Scoring Method for Rental
Properties

In this study, we are going to address the following four
main issues in order to implement personalized scoring.

• Data Collection
Data on publicly available rental properties, map informa-
tion and reviews of stores and spots (Google Maps), pub-
lic safety information (local governments, SNS), barrier-
free information (Ministry of Land, Infrastructure, Trans-
port and Tourism, SNS), etc. are collected and stored in
the database with location information.

• Detection of important evaluation items based on the
user information

3Copyright (c) IARIA, 2023.     ISBN:  978-1-68558-055-1
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The important evaluation items are determined based on
the target user’s age, gender, tastes, and preferences. Next,
we use the trained Word2Vec model [4] to obtain the
vectors of hobbies and surrounding facilities from the
collected data and calculate the similarity. For instance,
for a 25-year-old female who likes karaoke and sweets,
the important evaluation items are security as the sur-
rounding environment, and distance from karaoke stores
and cafes as surrounding facilities.

• Determination of important evaluation items based on
family structure
In the case of a multigenerational home, we calculate
each important evaluation item of each person. However,
for safety-related evaluation items, such as security and
barrier-free access, we will consider the importance of
the evaluation items instead of the average of them.

• Implementation of Personalized Scoring method
Scores of rental properties are calculated for each of
the above-mentioned critical evaluation items, and the
scores are integrated considering the importance of each
evaluation item.

III. PRELIMINARY EXPERIMENT

We conducted a preliminary experiment to discuss the
effectiveness of the proposed method by comparing the con-
ventional simple ranking with the ranking based on the Per-
sonalized Scoring method (proposed method).

A. Experimental Details

• Target Rental Property Data
10 Properties for Rent in Nakagyo-ku, Kyoto
(1K, Bathroom/Toilet)

• Subjects
12 University Students in their 20s

• Evaluation Items
Rent, Living Space, Convenience of Transportation, Con-
venience of Shopping, Surroundings Related to Hobbies

B. Calculation Method for Each Evaluation Item

• Rent
The score of the evaluation item regarding the rent of the
property below the upper rent limit (set by subjects) is set
as 100, and if the rent is above the upper limit, it ranges
from 0 to 100 (Upper limit + 30% or more: Score 0).

• Living Space
The score of the evaluation item regarding the living
space (which is wider than the requirement) is set to 100,
and if it is below the lower limit, it is set in the range of
0 to 100 (0m2: Score 0).

• Transportation Convenience
Depending on the walking distance to the nearest train
station and bus stop, scores for the evaluation items range
from 0 to 100 (50 for train station, 50 for bus stop)
(1000m (train station)/500m (bus stop): Score 0).

• Shopping Convenience
Scores of this evaluation item are set in the range of 0 to

Fig. 2. Comparison of the ranking between the proposed method and baseline
methods based on nDCG@5.

100 depending on the walking distance to the nearest con-
venience store and supermarket (50 for convenience store,
50 for supermarket) (500m (convenience store)/1000m
(supermarket): Score 0).

• Surroundings Related to Hobbies
According to the walking distance to the nearest spot
related to the subject’s hobbies, set evaluation item scores
in the range of 0 to 50 (1000m: Score 0).

The sum of these five evaluation item scores is applied as the
personalized score of the rental property.

C. Experimental Results

Figure 2 shows the comparison of ranking accuracy between
the proposed method and the baseline method based on
nDCG@5. (Before the experiment, each subject was asked to
rank 10 rental properties in which they would like to live, and
it was used as the ground truth). We noticed that the nDCG@5
of personalized ranking for the proposed method is the highest.

IV. CONCLUSION

We proposed a personalized scoring system that takes into
account the surrounding environment of rental properties.
The personalized scoring method (proposed) achieved better
results than the baseline method. The experimental results
demonstrate the effectiveness of a personalized scoring method
that takes into account multiple evaluation items (e.g., hobbies
and nearby related facilities). In the future, we are going to
add new evaluation items and improve the calculation method
of each evaluation item.
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