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[Abstract]

In this paper, we propose a method of generating theme, background amd signal music usage monitoring
information based on a blockchain, in which the music usage informations are recorded by the monitoring
tool using feature-based filtering of monitoring organizations. Theme, background and signal music are
music inserted into the broadcasting contents of broadcaster. Since they are recognized as created contents
just like normal music, there are lyricists and composers who have the right for those music and all
copyright holders of them have to receive the corresponding copyright fees, once the music was used in
the broadcast. However, there are problems with inaccurate monitoring results for music usage, due to the
omission of usage details and non-transparent settlement method. In order to solve these problems, If the
information generation method proposed in this paper, accurate music usage history can be created, the
details are stored in the blockchain without changes or omissions, and transparent settlement and

distribution are possible by smart contract, avoiding the current non-transparent settlement method.
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I. Introduction
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II. Related Research

2.1. Hyperledger Fabric

stolmeA| mjuale &)7ly mejol 2=l Feis
FHRI} =t AEGEA) Atel Jhse MRl BER el
=), stolu2A HuolaE Fig.lah 2o] A% 2]
A2Eo] ofs] s7kel o] gAler 2EAel YEY T A
ofgt 4 glrk. olo] wjet 2=EAI9l YEY A Hojse
LCEO 7 EER ARE 7HAl B B 4
Hx ol wEE AZo] 3 BAT §o] L
Sgmee x| eheth tedl, WAk Aash] ¢
sl a7t Olm} Uzt BN 240 A5 g
o gt &9 dudEs i
stolm x| HHoN= BE =E7F U RS
T =Eof 3R & %‘ﬂ, 74 EIESE Xy 102 IS ] o1k
Ab she EofAIRE
7Festtt. ol LﬂEHi UloflA E"*Oﬂ e EEY A
= A8 £ e A Aedeza 71go] o] 83517

&ol5t=S A= o] T8I

la

ﬂlx )
g rln

MSP
{membership service provider)
Client
Application / SOK :
D— Consortium
< N ——— ‘\
Peer #0 Peer #1 Peer #2
Endorser Endorser Endorser
Anchor Anchor Anchor
Committer Committer Committer
Ledger Ledger Ledger
Chaincode Chaincode Chaincode
KVS KVS = KV
|
Orga 'n‘ﬁﬁhon HO
== ! ook ata
OSN #0 | OSN #1
(ordering service node) \ {ordering service node) )
\_ |l
Channel #0 + Ch#1
MQ Solutions
OSNs e Aroewe
Fig. 1. Hyperledger Fabric overview

2.2. Current Music Monitoring Technology
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Fig. 2. Music Monitoring System
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Table 1. legacy Music Usage Information Data Format
Item Explanation
Company Code Company Identifier Code
Company Company Name
Content Company's Content
Content Id Mucic ID
Title Music Title
Using Time Time the Music was Used
Using Section Section used in the content

2.3. Right Management Information

TR RE AREY ARE A0z0N RS 5
2 AMsP] 913 A, Aol 1 4] o] wo] wre
B WS UK AFS AlMsb] 9F A, AR
So] olg W 9 &0 Bt AW} 7 FRE ek
L SAF S BE, 7 ARIE AR, 2 dbo] o] ol o
2t okl Heof 9sto] Hokl= XAg 59 ¥l
U 2 BAlE0l RAEAY O 2A Ao £e 5 SA
off £8kel= Zolekar Aol qirt. SHof tigt Hejte]
e YIRieh Hel ¥, ol WhE HFA9] ofgg,
w3h™o] 0] 8 5]2k BiAl So] ®3lTjo] 9lon F&EX O
2 HeRojA AAkE olgo T AAHES 2Hlshe
7% JE 2 o] gHTHI.

Table 2. Metadata Elements of Copyright Transfer
Information on Digital Music Contents

Definition and
Category | Element Subelment .
Description
. Unique identifier to
Music 1D identify digital music
.. . R tati titl f
Original Title gpresen ailve e o
digital music
The name given to the
Music Subtitle digital music in addtion
to the title
If composed of multiple
Al .
bum CDs, the collection of the
Counter .
c iaht corresponding CD
opyrig Track The Track number of the
Information .
Number music
Unique identifier to
Album 1D 0 ity the album
Album Original Title | Album name
Subtitle Album sub-name
Release Album release date
Date information
. Unique identifier given to
Artist ID ) .
Artist s the music artist
Artist Name | Artist’'s name
Unique identifier of the
Company ID | copyright holder  of
music
The company name of
Company the company owner who
Name owns the copyright of the
music
Right _ Number of Cor_porat_e business
Holder Business , registration number or
. Trader’s LT .
Information . . individual resident
Registration
number
Address Representative address
Phone Representative  phone
Number number
Fax Number Representative fax
number
E-mail Representative email
Rights Classification of rights to
Type works prescribed by law
Transfer Assignemt, year,- month
Transfer and day for which the
. Date
Information transfer was agreed
Transfer Whether the transferor
Confirmat or transferree agrees to
ion transfer

2.4. Various Blockchain Applications
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III. Blockchain Based Music Usage
Monitoring Information Generation
Method

3.1. Hyperledger Fabric TBS Music Network
Structure
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Fig. 3. Hyperledger Fabric Based TBS Music
Network Architecture

Table 3. TBS Music Usage Information Data Format

Item
Date
Channel Code
Start Time(Pro)
End Time(Pro)
Program Title
Start Time(Music)
End Time(Music)
UCI

Explanation
The date the content was played
Broadcaster channel code
Program start time
Program end time
Program title
Music start time
Music end time
UCI code

Table 4. TBS Music RMI Data Format Elements

Category | Element | Subelement Explanation
TBS music unique identifier
UCI Code |provided by the Korea
Identifier Copyright Commission
ISRC Internat_lonal_ §tandard
record identifier
. . . Title representing TBS
Music Music | Title "ep 9
Info Title music
Subtitle TBS music subtitle
Alburn Code Unique identifier to identify
the album
Album | Album Title | Title representing the album
Album .
Subtitle Subtitle of the album
Copyright Unlqu-e identifier of the
Holder copyright
holder/organization of TBS
Code .
music
Copyright People/organizations that
Copyright | Holder own the copyright of TBS
Holder | Name music
Copyright .
. Role that th ht
Rights Holder o'e tha owps € copyrig
of TBS music
Info Role
Ownership .
Share of TBS Music
Info
In the case of a music
License license agreement, the
Contract | Range scope of license in the
Contents agreement
Rights Classification of rights to
Type works prescribed by law
Biz Man Unique identifier code for
. Code each music service provider
Biz Man — - -
Biz Man Music service company
Manage Name name
ment Settlement code according
Info Settlement to service type of music
Code . P
service company
Music Music service company's
Code music management code
Biz Man Music user identification
Biz Man 209€ code
Biz Man .
Name of the music operator
Name
Content Content name in which
Name music is used
i Medi . .
Service Edla.. . | Service media used by
Dlassificati .
music users
on
Usage TBS music unique identifier
Info UCI provided by the Korea
Copyright Commission
- Title T|t|e- representing TBS
Music music
usage Time the music was used
Info Use Time |during main delivery in the
content
Usage The section in which music
9 is used in the entire length
Section
of the content
Revenue information such
Revenue .
as usage fees incurred by
Info .
Settlement Price the service
Info The rate that the service
Settlement . .
Cost provider pays the right

holder
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Table 5. Designated M.O information

Item Explanation

Company Code Company Identifier Code

Company Company Name
M.O Code Monitoring Organization Code
M.0 Monitoring Organization Name

3.2. TBS Music Blockchain Block Creation
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Fig. 4. TBS Music Monitoring System Overview

Fig. 5= ¥&oA $&5

SR RE
DNAZ: 58512 ol it 24 235l 212
!

N

)

e

g

fru

OD:

o

Fﬂ

d

oY o

rulm e |4
NI
ri
e
)
i)

lﬂJ of.
Q
o
=
il
ol
on
=]
glo
ns
of
19,
L£0r
&
=
>

13, ol% s.ﬂl e 7 éﬁh ﬂm% ol2o}xl

U1 89 R A8 ofs) AEk: Hlolel
= Table. 39] UJE}dlo]Eje] 3F2o] w2t Table. 69 o
olEjet 2t

;
k)

D)
i)

[ Broadcast Recording System

wzzciz afuelfedfetfe et et e e e fege
v

[[Non-Musical Section Detector |

atfeetfesstfuetfos gt stfuetfuest ettt fue e
[ Music DNA Matching Server |
I e e

song-id=x0000¢<— ittt st]uet i uetrest|
v

[ Music Section Detector ]
stfeetfra Bt afeetfus it |t et

song-\f—unknown

Matching
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Table 6. Generated Music Usage Information data
by TBS Music monitoring system

sT | ET ST [ ET
Date || €.C P uct
ae ® e ™
2020 | peo | 0g:05 | 0855 08:09 | 0g:10 | 1200~ 100000
-01- | RCD| 08051 08551 5 1080910910 6882805.100
02 ' ' 30121 0537325081
2020 | aeo | 09:00 | 09:55 09:12 | 09:14 | 120" 100000
-01- | RCD| 07001 07551 g | 071210714 6882805.100
02 ' ' 20 | 01 | 4537395081
2020 | oo | 10:00 | 10155 10:04 | 10:05 | 1200~100000
-01- | RCDI D001 10551 ¢ 190411995 | 6882805.100
02 ' ' 31112 1 0537325081
2020 | oo | 08:05 | 08:55 08:10 | 0g:11 | 1200-100000
-01- | RCO| 08051 08551 5 1081010811 | 6882805100
03 ' ' 12113 | 0537325081
2020 | o | 09:00 | 09:55 09:13 | 09:14 | 1200-100000
-01- | RCD1 07001 07551 g | 071310714 6882805.100
03 ' ' 211 0537325081
2020 | ceo | 10:00 | 10:55 10114 | 10:15 | 1200100000
-01- | RCOIID001 10551 ¢ 1914119715 6882805100
03 ' ' 31112 1 0537325081

% C.C: Category Code, S.T:Start Time, ET: End Time
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3.3. TBS Music Usage History Verification Method
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IV. Experimental Results

# =2olA AoksH 2RI Jlute] ZuAl 2 of
& el JuAYY wrol ot A5 Slste] B &
BA] S0IA] RAJEI R ol AL 2t 2 EogsiAl S
Fupsjol et o)A YR Aol ohet B
43S BARY LTU) 0 BES A2 28 O
11412 o]gstol FHste S

20] ARlHe /1% EAWM 29 o8
SR UES 22 W Al 2244 ¥AHe 919 Fig.

90| HALo2 HAIE ufel o] HlolEo] SHAIgES: LAt

o}

KAF

N

o 8o
Mo reb o

txID: eIDj3Dfj89FGTeFDIGea23Fdjt3ddSSEGAF
header
sucessfully
{ musictype: '11e8’,
timesamp: '2020-01-82T11:01:54.541Z7°,
[T hash: 'eiD]3DF]80FGTerDIGeal3Fd]L30055E64F, |
signature: 'SefadFEI4df@3jdE3DFDF3fgrs,

uid: 'efads3fSDFE34D5dfhd3sd2DVC34dikje48D’ }

Fig. 9. Hash Value Included in Block

W] 43A02 $0] LUE olF olgx)
Ex QAP 29 olgo] it 7152 AW T,



A Method of Generating Theme, Background and Signal Music Usage Monitoring Information Based on Blockchain 51

Applo] jE2 715}t 250 2t ‘H/‘l”2 A= Bl
O 24 HojEe] FANS Y 4 Qlot. stolm A T
Halo 7]Exo g SHA256S olg_o}oi] AAIZES AA
o}. mpA ol2igh E5A1Q1Y 7150 tigt 542 8
o b e 1) WA =S| Aelnt BARe A
7to] ARLS o|g=iE e 3 (Binomial Random Walk)&
E4 AlZ 4 Ao AAlE ARlo] she] 252 45X
02 AYdshe ARdo] dojud +1, Aufiste] SAxe] Al
Qlo] E55 sty Adste ARdo] dojud —1oj2} 7
gt ol2fgt 540 45 HEL2 TUANY] ot A
(Gambler’s Ruin Problem)[15]2} S-Alstch 2AGH] Al
|5 M EERAPE MAL R R A|Afsto] 9] FAgH]
ALS Alzsto] £B7|1Ho] =gsict 7Pdstar. 2ot
9% 28 5, 32 AR AL o
e AT o] ARt 4 9lct

_]
s
SH

rB r&l‘ r&l‘

p = AN vt O 222 XS 4F
¢ = BARY =TI} Oig 222 Ag B
o. - 71 1S 2252 W N2 B

ifps ¢

Al

4= {(q}p)z

p > g2 7Po] FolRlti, B B2 37tg
TP 4 9k HEL 2% 4o ALAOR 74P

gk 2Rt RA g S0l go] £ Betx| 2t
]_, 7}1—/\40 Hi IAE XA 6H1-5H7]<_]|:,}_

f(z)=(q/p) 21(2)

olo]l fgt TejmE Fig. 103} 2t

V. Conclusions

& =l FEIAl S o] &l tigt &SR] ¢
LUE Zntet o]of T o] g Yi9o]| thigt 2 % £
K] = 74t Ao et ZAIE sliEsh] Slsted EA)7
EF 7[8HY] 29 o]8 RUEY =4F 85 &
ol & U2 A/dst=% stlal, =EAI0 7]E [==
+ 540191 718t} ZEA] 29 o] & RUEF ‘*Eﬁ g
0, "*K} 5= AlRtsiit). A52 Hsll S=Al1Q10] tigh
2400 tigt &5 & d52 sift & == &5t
xﬂ L}?_} HE}\HH H]—/\lo o]_Q. }D:] (j_|§_ _.f] o]_Q. LHOﬂoﬂ

eF H Aol 7}L Stal 220 Ae ielo] HAolu
=2holo] AAE] 1 EYSA] ot AAFAS. ADLE Aok
off oJaf] A2jste= o}@l et A B REE 7 Fs S
SIRL}. &2 AIoE WS &5t FuiA] ool et FEet
AN AR 1530} B AF2o] HYEY Fopo] & 4
g Aoz 7|gEu Aot Aqtgo] £7] A4tz
3 Pl AJ2EE AAISHA] Zet fHAIE Qlct

&" e re ok rlo

£

(Rl

[ g=0.1—
q=02—%3A N\

945322n¢|}0 Alljigeqold

—

S — ~—
| —
T—— ————

Tlme

0 05 1 75

Fig. 10. Change in Probability of Success According to ‘g’ Value



52 Journal of The Korea Society of Computer and Information

ACKNOWLEDGEMENT

This research project supported by Ministry of
Culture, Sport and Tourism(MCST) and Korea
Copyright Commission in 2020(2020-MC-9400)

REFERENCES

[1] E. S Hwang, "Have you ever heard the word “TBS’," Chosunpub,
2016. 0O1.

[2] B. G. Kim, “Suggestions for creating a sustainable K-pop industry
ecosystem," KOFICE, 2019. 05.

[3] H. G. Kim, “It's noisy when money comes in for beautiful music,”
Sisa Journal, Vol.931, 2015. 08.

[4] K. S. Bang, K. B. Nam, K, Y. Jung and K. S. Han “A Study
of Music Copyrights System by the Monitoring of Music on
Broadcasting(Fingerpring Technology Centrally),” Jounal of The
Korea Society of Information Technology Policy & Management,
Vol. 7, No. 3, pp 13-17, 2015. 07.

[5] S. H. Han, “[Friendly IP] "Who has ownership of works that are
suitable for external parties?",” BIZ WORLD, 2020. 11.

[6] K. N. Lee and G. H. Jeon, “A Study on Improvement of
Used-goods Market Platform Using Blockchain,” Journal of
Digital Convergence, Vol. 16, No. 9, pp. 133-145, 2018. 07. DOL:
https://doi.org/10.14400/JDC.2018.16.9.133

[71 J. S. Park and S. U. Shin, “Analysis of Blockchain Platfors from
the Viewpoint of Privacy Protection,” Journal of Internet
Computing and Services, Vol. 20, No. 6, pp. 105-117, 2019. 12.
DOI: https://doi.org/10.7472/jksii.2019.20.6.105

[8] E. Androulaki, C. Cachin, C. Ferris, S. Muralidharan, C. Murthy,
B. Nguyen, M. Sethi and C. Stathakopoulou, “Hyperledger Fabric:
A Distributed Operating System for Permissioned Blockchains,”
EuroSys '18: Proceedings of the Thirteenth EuroSys Conference,
No. 30, pp. 1-15, 2018. 04. DOI: https://doi.org/10.1145/319050
8.3190538

[9] TTAK.OT-10.0334, “Metadata Elements of Copyright Transfer
Information on Digital Music Contents,” 2012.

[10] Y. A. Min and Y. T. Baek “A Study on the Application of Block
Chain Ethereum Technology to Activate Digital Contents Trading
as Sharing economy - data encryption and modify merkle tree-,”
Journal of The Korea Society of Computer and Information, Vol.
23, No. 10, pp. 73-80, 2018. 08. DOIL: https://doi.org/10.9708/
jksci.2018.23.10.073

[11] E. G. Jang, “User Authentication Technology Using Multi-Blocks
in the Cloud Computing Environment,” Journal of the Korea
Society of Computer and Information, Vol. 25, No. 11, pp.

139-146, 2020. 12. DOIL: https:/doi.org/10.9708/jksci.2020.25.11

.139

[12] I. D. Yoo, W. S. Lee, H. J. Kim, S. Y. Jin and S. H. Jo
“Blockchain Technology and Utilization Schemes in Tactical
Communication Network,” Journal of The Korea Society of
Computer and Information, Vol. 23, No. 12, pp. 49-55, 2018.12.
DOIL: https://doi.org/10.9708/jksci.2018.23.12.049

[13] Y. Kim, S. Jang, B. Park, K. Bang and S. Y. Kim, “An Ultrasonic
Wave Encoder and Decoder for Indoor Positioning of Mobile
Marketing System,” Journal of the Korea Society of Computer
and Information, Vol. 24, No. 7, pp. 93-100, 2019. 07. DOLI:
https://doi.org/10.9708/jksci.2019.24.07.093

[14] Satoshi Nakamoto, "Bitcoin: A Peer-to-Peer Electronic Cash
System*, 2008. 10.

[15] J. M. Cargal, The Gambler's Ruin Problem, http://www.cargalmat
hbooks.com/33%20Gambler's%20ruin%20.pdf

Authors

Young-Mo Kim received his Ph.D degree in

Computer Engineering from Deajeon

University, Daejeon Korea in 2011. He is
currently Soongsil

adjunct  professor in

University. He is also working on several

standardization and national project.

Byeong-Chan Park received the B.S., M.S.,

dgree in Computer Science and Engineering

-~ from Soongsil Unversity, Korea, in 2015 and

‘ .; 2018, respectively. He is Currently a Ph.D
‘ ﬂ Student in the Department of Coumputer

Science and Engineering, Soongsil University.

Kyung-Sik Bang graduated from Hongik
University in 2002 with a BA in Business
Administration. In 2018, he graduated from
Soongsil University with Ph.D. in Business
Administration. He is currently serving as the

!P --\,
B .

board of Executive directors for IT BOB inc.

Seok-Yoon Kim received the B.S degree in

electical engineering from Seoul National
University in 1980. He received the M.S and
Ph.D degree

Taxas at Austin, in 1990 and 1993,

in ECE from University of

respectively. He is currently a Professor in the School of

Computer Science and Engineering, Soongsil University.



