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Songle: An Active Music Listening Service
Enabling Users to Contribute by Correcting Errors

MASATAKA GOTO,t KAZUYOSHI YOSHII,t HIROMASA FUJIHARA,*
MATTHIAS MAUCHt and TOMOYASU NAKANO

This paper describes a public web service for active music listefioggle that enriches music listen-

ing experiences by using music-understanding technologies based on signal processing. Although various
research-level music interfaces and technologies have been developed, it has not been easy to get people to
use them in everyday life. Songle aims at bringing qualitative changes in everyday life toward more active,
richer music listening by enabling people to experience active music listening interfaces on the web. Songle
facilitates deeper understanding of any musical piece on the web by visualizing its music scene descriptions
estimated automatically, such as music structure, hierarchical beat structure, melody line, and chords. When
using music-understanding technologies, however, estimation errors are inevitable. Songle therefore fea-
tures an efficient error correction interface that encourages people to contribute by correcting those errors to
improve the web service. The error corrections by anonymous users lead to a better user experience, which

encourages further use of Songle.
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Fig.1 Songle screen snapshot of the main interface for music playback
with the visualization of music scene descriptions estimated auto-

matically.
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(a) Correcting music structure (chorus sections and repeated sections) (b) Correcting hierarchical beat structure (musical beats and bar lines)
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Fig.2 Songle screen snapshots of the annotation function for correcting music scene descriptions.
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doooooooboooobobooooboooon
goooboobobooooboboboobooooo
0dodooooooboooooobobooooooo
goboboooobboobobboooobbooo
Jooboboooooboboooboooooobooooo
000000000000000000000000
goobooooboboooobboooobboooo
dodobobooooooooooboooooooa
gogobbbooobbbooobobboobooo
000000000 OWebOOOOOSongle OO0
Oo0oooooo WebOOOOOOOODOOOODO
OO0 MP3DODOOOOOO WebOOOOODOSongle
000000000000000000000000
O0d0dUoooooooooOwWebooooooo
00000000 RubyonRailgOoOooooooOO
Rubyd WebO O O Passengerl 0 O ApacheO O OO
000 MySQLOOODODODODODOODOOODOODOO
goobbbdoooobuooouobboobobooo
ActionScript 31000000 O Adobe Flex Compiler
0000000 JavaScripg 00000000
oo ouooogaa
(1) DOoooooo
goobbbooooboboobbooobbooo
000000000 RefraiD[2,4]0000000
O0RefraiDOO0OO0OOO0ODOOODOOOOOOO
Joooooooooooooooboobooooo
00000000000000000000o00d
goooooooga
(2) DODODODODOOOOOOO
gobogbboobooboobooboobo
oo0oooooooooooo WHMM)OOOOO
ggobbbdoodooooobbboobbooo
O0000ooooooooooo leftto-rightd O
HVM O 0000000000000000000
godobobooooobbooooobboooooo
00000000000000000000000
oo ouoouooogd
0doo0ooooooooobobooooooooa
0000000000000000000 NNLSO



00000 [10)0000000000000000

000000000000000000000000

00003/404/406/80 000000000000

0o000000000000000000000
(3) Dooooooooo

00000o0ooDo0o000000oo0o00 PreFEst

[6]000D0000000000000ODOO000
FOOODOO [11])000000000PreFEsO 00
0000 FOODDOD0D0000000000000
000000 GMMOOOOOOOOOOO0O000O
00000000000000000000000
0[12]000000000
(4) 0DOoOoOoOoO

90000 0OoOnoooooon (major, major 6th,
major 7th, dominant 7th, minor, minor 7th, half-

diminished, diminished, augmented)d O 0 0O O O

00000 majord 00000 500 (/12,/3,/5, /b7,

/7yDOO 140000000000000000
ooboo0o0 1200000000000 16800
gooooooooooboooooooooooo
gbooboooboobooobooboobooooaoobo
gboobooboobooobooboooboooo

000 HVMM OO0O30000000 (major, natural

minor, harmonicminord 00000000000 DO
HVM OO0O0O0O00O0Oo0o0o0oooooooooon
00000000ooooooooo [81ouoon
ooooooopooooduMM OOOOOOOOO
JdooooooooooooooHMM OOOO
0oooooooooooooooooooooo
dobooooooooooooooooooooon
0oooooog viterbiDOOOOOOO
000000000000 VocalFinder [8]J0 OO0
O0doooooooooooogo 2000000
O0ooooDoooooooooooooooooon
Oddodoooo0uooooooOouooooooo
O00oooDoooOooooooooooooooon
ooooooooooo

4. 0O 0

gboobooooboobooobogobooobooon
000000000 WebOOOOOOOOOOOO
gobobooobooooboobooooooobooon
oobooOooooooooboooooobooooboooo
O0000000O00DO0O0OO0O0OOOSongled OO
goobooboobooooboo

41 00O 00O

gogobobtoooobbooobbooouoboo
Joddoboooooooboboooooboboooa
godbdoouobbuooooobbobooobooo
gooboboooooboboooooboboboooboooo
O0000D0Lee[14]000000000O0O0OOO
0000000000000dooooooO WeboO
0O O Amazon Mechanical Turk (MTurkp OO 00O 0O
O0000d0o0ooOgOoOMandeld [15100000
MTurkOOODOOOO0OOO0O0OO0O0O00O00OoO0oO0Oogd
goooboboboboooboobboooooboboboa
Jodboboboooooooooboobooooooo
0000000 00ooooOooOoooooooooo
dddodoouoouooooo

0odooooooobooooooboboooboooa
goooboobooboobbboobooboo
000000000 TurnbullO [16,17]0 00000
godbobbboooubbbooouobbbooo
0000000000000 0000OdO0MandelO
Elis[18]0 00000000000 O0OOOO0ODO
goobobooooboboooobobooooboooo
O0Law D [19]000000CO0ODOOOOOOOCODO
O00O00D0DO00O ESPGame[200 00000000
0odooooooooooobooooooooan
gobbboooobobbbuoooobbbbobooo
SongleD 000000000000 OOOOOOOO
00000000000O0O0o0o0oOooooooooo
goobbooooooobooooooooboooa
O00o00oo0oooOooooooooooooo
oo uouooooa

0o0do0o0oooobooooooooooooo
00000000 Sonic Visualiser [21] Audacity ex-
tension [22[1 CLAM [23]0 MUCOSA [24]0 000
00000o0o0o00ooo0oooooooooDooo
0000000000000 0O000O0OEcho Nest
API (http://developer.echonest.coml)U O OO0 OO
O SongleD OOOO0OO0OOOOOOOOOOOOOO
0000000 00o0OWebOODDODOODOOODOO
godbobbooooobbbooouobobboboo
Jdoooboooooobooooooooobooooo
000000 0o0oooooooooooo

4.2 Songled OO QOO

o0o00o0ooOooOODOOO0O00oOoOoOoooooo
O0000D0OU0DoDOo0ooDouono WebOO OO
dodooooooooooboooooooooon
godbobbodoobboobobbbuoooobuooo



000000000000000000000000
000000000000000000000000
00O0O0Songled 0000000000000 O000
000000000000000000000000
0000000D00000000 WebOOOOODO
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000O0

00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000@{)00000000000000
0000D000000000000000000 (i)
000000000000000000( 0000
000000000000000000000000
000000000000000000000000
00000 00000000000@{) 00000

O000000000000D000 GWAP (game with

apurpose] 0O OO [25] OESP Game [20p O O O
0o0ooooooboooooooooooooooa
Oo00ooooooooooooooo iy oooo
O00000000000Songled D000 OOOOO
0000 WebOOOODOOOOOODOOOOO
goobbobooooobobooooooboooa
000000000ooooDoOooooooDoOoOoO
ggobbboooobooobobboooobobooa
0000000000 SongleDOOODO0O (wisdom
ofcrowds) D 00000000000 OCOODOOOO
goooooooooooo
goooooOoOooOoooooooODOoOooooOo
goobboboooooooobbooooobooooa
000000000ooooooOoOoooooDoOoO

uboobooboobooboobooboooo

0dooooooboooobooooooooooa
goobod0oboobooooboDobooobooboooog
0000000000000 00000O0Wikipedia
(http://mvww.wikipedia.org/) U O O 0 O 0O Web 2.00
WebOOOOOOOODDODOOOOOUOOOOooOoOO
00000000SongleD 0000000000 O0O
goboooobbbooobbboooobobooa
0doooooobooooobooooooooooa
O000o0dooooooooooooOoooo Web

2000000 [25|000000000000000
000000000 PodCastle[26p 0 0000O0O
O00000oooo0oooooon Songlen OO0
bobdobooooooooooooon
000000000000 0000OOPodCastle [26]
oooooooooooooooooooooooon
gbobooboooobooboboobooboooo
gooooboooobooooobobooobooDo
gobooooobooobooboobooooonn
gbobobooooboobooobooooooog
43 00000000 OOOOOO songled OO
goboboobooooboooboobooooon
O0000o00OoOooooooOsongled OO0
goboooooboobooobooobooooonn
oooooooooooooooooooooooD 3
gbobooooobooobooboobooooobooonn
gobooooobooboooboobooboooobooooDo
bobodobobooouboobouobooboobooonn
gobooobooobooooobooboobooboobo
oooooboooooobooooooobooooon
gboboooooboooboobooobooooonn
goooobobooobooooboobooooDo
uboboboboboboboboban

5. 0D OonD

goboooboooboobobooooboooboooon
000000000000 Songlel 00000400
0000000000000 00OOWebODOOODO
oooooobooooooboooboooooooooon
bobooobooooboobooboooooonn
goooobooobooooobooboooooDo
boboooobouoboooubooobooooonn
gobooooboooooboobooboooooonn
ooooooboooooooooobooobooooon
gbobobobooboboboboobobooa

cO0oooboobOooboobOoobOoooono
uboobooooobooobooboobobooon
goboooooboooboobooboooboooono
boboubooboobobooboboooon
gbobooobooboboboboobooboboon
ooboooooooooooobooboooooooon
gboboooboooboboobooobooboooboooo
ooooobooooooooooooooooooon
gboobodoboooobooboobooooonn
gobooooooooobooboobooboooDo
gboboooobouoboobboobbdoobooond



OO0 WebOOOOOODODODOOOOOO APIOO
bobooouoboobooboooboouoboooo
gobooboooooobooooooooobooooDn
bobooouobouoboboboouobouobooon
goboooboooooboooboobooboooon
ooooooo

OO0 SongleD WebOOOOOOOOOOOOO
000D 00 O0OWebODODDODODOOOOOOOOO
O0000000000000000 JSTCRESTO
gooobogo

o o 0 0

1) Aucouturier, J.-J. and Pachet, F.: Improving Timbre
Similarity: How high is the sky?Journal of Negative
Results in Speech and Audio Sciences, Vol.1, No.1
(2004).

2) DOoO0oOoO0SmartMusicKlIOSKO OO O OO0 O
00000000000000000000 2003
00 00 pp.9-16 (2003).

3) Goto, M.: Active Music Listening Interfaces Based
on Signal Processingroc. of ICASSP 2002007).

4) Goto, M.: A Chorus-Section Detection Method for
Musical Audio Signals and Its Application to a Mu-
sic Listening StationlEEE Trans. on ASLPVol.14,
No.5, pp.1783-1794 (2006).

5) Goto, M.: Music Scene Description Project: To-
ward Audio-based Real-time Music Understanding,
Proc. of ISMIR 2003, pp.231-232 (2003).

6) Goto, M.: A Real-time Music Scene Description
System: Predominant-FO Estimation for Detecting
Melody and Bass Lines in Real-world Audio Sig-
nals,Speech Communicatip¥ol.43, No.4, pp.311—
329 (2004).

7) Goto, M., Yoshii, K., Fujihara, H., Mauch, M. and
Nakano, T.: Songle: A Web Service for Active Mu-
sic Listening Improved by User Contributiori2roc.
of ISMIR 2011, pp.311-316 (2011).

8) Fujihara, H., Goto, M., Kitahara, T. and Okuno,
H. G.: A Modeling of Singing Voice Robust to
Accompaniment Sounds and Its Application to
Singer Identification and Vocal-Timbre-Similarity-
Based Music Information RetrievdEEE Trans. on
ASLP Vol.18, No.3, pp.638—-648 (2010).

9) Goto, M.: Music Listening in the Future: Aug-
mented Music-Understanding Interfaces and Crowd
Music Listening,Proc. of the AES 42nd Interna-
tional Conf. on Semantic Audio, pp.21-30 (2011).

10) Mauch, M. and Dixon, S.: Approximate Note Tran-
scription for the Improved Identification of Difficult
Chords,Proc. of ISMIR 2010pp.135-140 (2010).

11) 0000000000000 00000000o0
dodoboooooooboooobooooon

00000000000 O0oDOoOoO0nonVvel49,
No.10, pp.3682—-3693 (2008).

12) Fujihara, H., Goto, M., Ogata, J. and Okuno, H.G.:
LyricSynchronizer: Automatic Synchronization Sys-
tem Between Musical Audio Signals and Lyrics,
IEEE Journal of Selected Topics in Signal Process-
ing, Vol.5, No.6, pp.1252-1261 (2011).

13) Mauch, M. and Dixon, S.: Simultaneous Estima-
tion of Chords and Musical Context from Audio,
IEEE Trans. on ASLPVol.18, No.6, pp.1280-1289
(2010).

14) Lee, J.H.: Crowdsourcing Music Similarity Judg-
ments using Mechanical TurRroc. of ISMIR 2010
pp.183-188 (2010).

15) Mandel, M. 1., Eck, D. and Bengio, Y.: Learning
Tags That Vary within a Songgroc. of ISMIR 2010
pp.399-404 (2010).

16) Turnbull, D., Liu, R., Barrington, L. and Lanckriet,
G.: A Game-Based Approach for Collecting Seman-
tic Annotations of MusicProc. of ISMIR 2007pp.
535-538 (2007).

17) Turnbull, D., Barrington, L. and Lanckriet, G.: Five
Approaches to Collecting Tags for Musieroc. of
ISMIR 2008 pp.225-230 (2008).

18) Mandel, M.I. and Ellis, D. P.W.: A Web-Based
Game for Collecting Music Metadat&roc. of IS-
MIR 2007 pp.365-366 (2007).

19) Law, E. L.M., von Ahn, L., Dannenberg, R.B. and
Crawford, M.: TagATune: A Game for Music and
Sound AnnotationProc. of ISMIR 2007 pp. 361—
364 (2007).

20) von Ahn, L. and Dabbish, L.: Labeling Images with
a Computer GameRroc. of CHI 2004 pp.319-326
(2004).

21) Cannam, C., Landone, C., Sandler, M. and Bello,
J. P.: The Sonic Visualiser: A Visualisation Plat-
form for Semantic Descriptors from Musical Sig-
nals,Proc. of ISMIR 2006pp.324—-327 (2006).

22) Li, B., Burgoyne, J.A. and Fujinaga, |.: Extending
Audacity as a Grouth-Truth Annotation Todtroc.
of ISMIR 2006 pp.379-380 (2006).

23) Amatriain, X., Massaguer, J., Garcia, D. and Mos-
quera, |.: The CLAM Annotator: A Cross-platform
Audio Descriptors Editing ToolProc. of ISMIR
2005, pp.426-429 (2005).

24) Herrera, P., Celmd)., Massaguer, J., Cano, &
al.: MUCOSA: A Music Content Semantic Annota-
tor, Proc. of ISMIR 2005pp.77-83 (2005).

25) von Ahn, L.: Games With A PurposisEE Com-
puter Magazine, Vol.39, No.6, pp.92—-94 (2006).

26) 00000000000 DOOUOOPodCastlel O
goobboooobbuooobobbooon
000oo0oooooogod Vol.25, No.1, pp.104-113
(2010).





