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Abstract With the rapid spread of smartphones, it has become common to listen to music
everywhere, just like background music in life, so it is necessary to create a music database that
can make recommendations according to individual circumstances and conditions. This paper
proposes a music recommendation model through social media. Since emotions, situations, time of
day, weather, etc. are included in hashtags, it is possible to build a social media-based database
that reflects the opinions of various people with collective intelligence. We use web crawling to
collect and categorize different hashtags from posts with music title hashtags to use real listeners'
opinions about music in a database. Data from social media is used to create a music database,
and music is classified in a different way from collaborative filtering, which is mainly used by
existing music platforms.
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1. Introduction considerable cost and effort. Listening to music

as a hobby had to have adequate space and time.

Before digital sound sources were invented, , ,
f | 1 However, with the advancement of science and

acquiring a device to listen to music, collectin, .
4 8 8 technology, most of the music has been changed
records, and maintaining both required . . .
from analog to digital, and the price of devices
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that play digital music has become cheaper. As
smart phones became widely distributed and
applied technologies diversified, they even
played a role as a personal audio device. With
the expansion of the Internet network, data
communication and Wi-Fi can be used freely,
and music can be listened to on a smartphone at
any time. If you use Internet streaming on your
smartphone, you can listen to songs from old to
new songs without purchasing a record as before
[1]. Therefore, the use of digital sound sources
continues to increase[2]. Music listening on a
smartphone can be wused in two forms:
on-demand and streaming by using the Internet
[3]. People who didn't listen to music as a hobby
but started to listen to music newly with the
spread of smart phones came to find and listen
to songs that suit each individual situation rather
than listening to a favorite song of a certain
singer. Due to such a trend, the music service
market environment is rapidly changing[4].
Previously, listening to music, which was a noble
hobby, became a part of life, and the lifestyle of
listening to music as a background in everyday
life has become common. The proportion of
using music as an auxiliary role that uses music
as a background in everyday life has increased
than the role whose purpose is to listen to music
itself. When (Time), where (Place), and what
(Object) in life, music suitable for listening is
becoming the standard for music use. Platform
sites that provide sound sources use different
algorithms to recommend and provide music that
consumers want. Collaborative filtering algorithms
are widely used as a way to recommend music. It
is a method of recommending music to other
people based on the past data of each platform
site user[5]. However, people who listen to music
these days want the music to be recommended
according to their situation, time, and purpose.

The music recommendation method based on

each user's past data is different from the taste
difficult to
little

of music these days, so it is

recommend the latest music with
information on the sound source. This paper
proposes a music recommendation model that
utilizes social media hashtags and uses the latest
popular music data to meet the needs of music
users. If the model proposed in this paper is
used, it is expected that it will provide users with
music that is recently popular, and that various

people have listened to for their purpose.

2. Related Works

2.1. Web crawling

Web crawlers, also known as bots or spiders,
are computer programs that search the web in an
automated way, and most web search engines use
crawlers[6-8]. The user provides a URL or set of
URLs to the scheduler and requests the downloader
to download the page with the desired URL. After
downloading the page, the downloader transmits
the page content to the HTML parser, filters the
content, and delivers the output to the scheduler.
The scheduler stores metadata in the database.
The database stores a list of URLs for specific
pages in the queue. When a user requests a
search, a keyword is provided, delivered to the
search agent, and the final result is output using
the stored information, the web crawling system
collects web pages by performing tasks such as
DNS caching, protocol, and encoding[9,10]. Most
crawling is based on the link structure[11]. The

following Fig. 1 shows structure of a web crawler.
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Fig. 1. The structure of a web crawler
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2.2. Recommendation System

The recommendation system is a system that
provides information desired by users using
filtering, and can be divided into content-based
filtering and collaborative filtering. Content-
based filtering measures the similarity between
item content and user information for
recommendation, and ranks the results and
displays them. Since it is recommended
depending on the user profile, only items similar
to the items already evaluated by the user are
excessively recommended[12,13].

Collaborative filtering collects users' item

preferences and recommends items using
information of other users who have similar
preferences to a specific user. Even if the user
has not searched for, the favorite items of other
users with similar tastes to the user can be
recommended. There is a disadvantage that it is
difficult to predict with a collaborative filtering
technique because the items already used by
some of the users become the basis for
recommendation, and new items cannot be

included in the recommendation items[14].

2.3. Hash tag

Hash tags include an informative hash tag and
a meme hash tag. Informational hash tags are
used for the purpose of re-searching posted
articles later, and are mainly composed of one
word that can represent the posted article. It
usually contains useful information, so it is
widely shared and used consistently with many
users. Meme hash tags encourage users to write
articles that include hashtags. It is used in a way
to write a text that matches the tag posted by
another person, and it is mainly composed of
attached sentences that describe the situation. It
suddenly becomes popular among users, and
then quickly disappears. Particularly, meme hash

tags increase in wusage when exposed to

real-time trends[15].

3. Proposed Model

3.1. Hash tag—based database music

recommendation model

Web crawlers, also known as bots or spiders,
are computer programs that search the web in
an automated way, and most web search engines
use crawlers[6].

The following Fig. 2.proposed model
configuration. Users can use the Hashtag-based
database music service by connecting via
mobile. The system server handles crawling,
database sorting, and configuration. Hash tags

and music-related data are stored in a database.
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Fig. 2. Proposed model configuration
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3.2. System Process

The following Fig. 3. is the structure of the
Hash tag-based database music recommendation

model system, which is largely divided into three

parts.
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Fig. 3. Proposed system architecture

3.3. Construction of Database

The model proposed in this paper utilizes
hashtag data and music ranking chart data. Hash
tag data utilizes hash tags on social media. As
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data for recommending music, social media
hash tags were applied to exclude subjective
judgments of specific individuals. As a method
of using collective intelligence, the music was
classified by collecting hash tags along with the
articles related to music posted on social media.
The music ranking chart uses the Billboard
chart's single ranking, Hot 100, as recommended
music data. The Billboard chart, which releases
a new ranking every week based on a survey by
Nielsen, an information research agency in the
United States, is suitable as the data of the latest
popular songs objectively verified. As the
process of the Hashtag-based database music
recommendation model, the process of
constructing a music source database is shown
in Fig. 4.

Step 1 is Construct a song title database by
extracting song titles by web crawling from the
Hot 100 on Billboard charts to get the latest
trending music data. Step 2 is Collect post data
by searching social media for song titles in the
song title database by web crawling. Step 3 is
Extract all hash tags of the collected post data.
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Fig. 4. Design of construction of database

Step 4 is Store the extracted hash tags that
are scored in the order of relevance, sorted by
ranking. Step 5 is Collect data for the rest of the
songs in the song title database through the
same process of step 2 through step 4. Step 6 is
Build a database that ranks the stored databases
with hash tags collected by song title. Step 7 is
Build a database that integrates all hash tags
Step 8 is Complete a database of songs for each
hashtag. Using the completed database, users

can view a list of songs by selecting a hashtag.

3.4. Web crawling

Web crawling was used to collect the latest
sound source data and hashtags. Trendy music
titles were collected by crawling Hot100 song
titles on the Billboard charts. The following Fig.
5. is a part of the algorithm to get the title from
the billboard chart.

def setupClass(cls):

cls.chart = billboard.ChartData("hot-100")
cls.expectedTitle = "The Hot 1ee"
cls.expectedNumEntries = 100

»>»> song = chart[@] # Get no. 1 song on chart
»>»» song.title
“All I Want For Christmas Is You’

Fig. 5. Crawling algorithm

Get and save all song titles on the Hot100
chart for that week. The following Table 1. is a
part of the extracted title.

Table 1. Music title

=
o

HF IV OO WIN|—

Song Title
All I Want For Christmas Is You

Rockin' Around The Christmas Tree

Jingle Bell Rock
A Holly Jolly Christmas

Circles

Roxanne
It's The Most Wonderful Time Of The Year
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When searching, the social media address

changes according to the song title, so
urllib.parse.quote is used so that the search term
can be used in the URL. After finding out the
address value of the post, put the list in which
the address is stored in the for loop and run it,
and import and save the ID and hash tag with
Beautifulsoup. The following Table 2. is a part of

the extracted hashtags.

Table 2. Hash tag

No. Hash Tag
1 newyear
2 newyearsday
3 newyearseve
4 holiday
5 happynewyear
6 xmas
7 Christmas
# 0

3.5. Main Screen

The mobile application screen consists of three

buttons: chart view, hash tag search, and
recommended hash tag. For example, if you
select and press the recommended hash tag
button, the screen moves to the next
recommended hash tag screen, and if you select
the desired hash tag from the recommended hash
tag screen, you can see the song title associated
with the hash tag. The following Fig. 6. is a
step-by-step screen of a mobile application that

selects a hashtag to view song titles.

Chart Hot 100

Recommended Hash Tag

#Christmas All | Want For Christmas I You

Find Hash Tag

Fig. 6. Mobile application screen

#Xmas Rockin' Around The Christmas
Tree

#Holiday
#Newyearsday
#Newyearseve

#Happynewyear

#5now

Jingle Bell Rock
A Holly Jolly Christmas

It's The Most Wonderful Time
Of The Year

Last Christmas

Feliz Navidad

The order of finding the music the user wants
is as follows. First, on the first screen, press the
recommendation  button to  select a
recommended hash tag. Second, select the hash
tag of interest (#Chistmas) of the user from the
recommended hash tag. Finally, see a list of
recommended music sources based on the hash

tag (#Chistmas).

4. Conclusion

The model

surveyed for a week and evaluated by surveying

proposed in this paper was

users system satisfaction and efficiency. The
following Table 3. shows general matters of the

evaluation survey.

Table 3. Survey contents

Division Contents

Hashtag-based database music
recommendation model

2020.0105~2020.01.11

Survey Method

Test Period

Mobile phone user,

Target Person ;
9 Music platform user

A questionnaire survey was conducted for 30
ordinary users who listen to music using the internet
network using a mobile device or computer in their
daily lives to answer the satisfaction and efficiency
of the system in five steps. The following Table 4. is
the result of the survey.

Table 4. Results

Division Satisfaction Efficiency
Excellent 11 8
Good 9 14
Normal 7 3
Bad 3 5
Very Bad 0 0

As a result of the questionnaire survey, 90%
showed above average satisfaction, and 84%
showed above average efficiency. By applying
the model proposed in this paper, it is possible

to create data that allows users to see music in
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fields of interest by collecting and providing
songs that are related to hash tags. In addition,
by using charts updated every week and articles
on social media, new sound source data is
that

meet the conditions desired by users with songs

always created, and recommendations

that are popular in real time can be provided.
The and hash

tag-based data reflecting the opinions of social

latest trending music list
media users can be used to help users select the
music they want. However, it is not possible to
use information such as opinions and comments
about music on SNS, targeting only single word

hash tags.
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