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Fig. 1 Definitions of singer appearing scene, vocal part, and singing scene.
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Table 1 Music clips used in experiments and its ratio of each scene.

FEHKS XA MV (T—F1 AN4) By — v 0EE (%) WEEMEOHEG (%] MFBHEMOEE (%)
1 Almost Human (Kimonos) 28.1 62.1 42.4
2 Baby ft. Ludacris (Justin Bieber) 38.0 89.7 71.4
3 First Love (F:%Ht /7)) 44.5 75.5 74.4
4 Island in the sun (Weezer) 31.1 66.5 42.0
5 Let it be (The Beatles) 41.0 66.7 54.6
6 SMILE (¥ & &55) 37.4 70.3 62.7
7 Winter, again (GLAY) 66.8 66.8 87.0
8 ZdH e xnn< 64.8 64.8 95.9

(BHFET I—ATF 1 v 2&TL 27 M) v D)
9 ZIZDODN—=F (F=—=F1 - =L A) 39.5 59.3 51.5
10 BEEDNZIZFE ST (BEIME— BAND) 56.1 70.4 75.1
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Table 2 The accuracy of singer appearance detection and

singing scene detection with face detection.

Lol PTG X R g — i

‘e | EAR HEE FME | @#A%¥ @EBE FM

0.463 0.887  0.608 | 0.344 0.997  0.512
0824 0.758  0.790 | 0.523 0.903  0.663
0.867 0.699  0.774 | 0.665 0.895  0.763
0.465 0.881  0.608 | 0.345 0.883  0.496
0.630 0.775  0.695 | 0.447 0.733  0.555
0.771 0.596  0.672 | 0.648 0.840  0.732
0.914 0.999  0.955 | 0.701 0.998 0.824
1.000 1.000  1.000 | 0.676 1.000  0.807
0.669 0.376  0.482 | 0.626 0.459  0.530
10 0.882 0.882  0.882 | 0.729 0.976  0.834

© 00 N O Ut R W N

SEYfE | 0.680 0.714  0.679 | 0.570  0.869  0.672

FEGBXB PGy — v ZNTNOMRBREEERT. 22
T, HARELI, MRESROKB 7 L —28uza U THRBT
ELEM7V—LBOEEEZRL, MHOEMI 2/RT.
HEEL I, BEM7 L —2BUCRH L THRETERERY
V—LBOEEEERL, E%%tﬂﬁim%ﬁ%t#%%
LTWa., Y55 0—hAREL TERENEVEIEE X
ER Fﬁ#ﬁ%%%ﬁb#ﬁﬁ@hﬁaaofma

% 2 OFWFEGEEMRH OB A RIZOWTIE, HFEY
KEDEEMECHEIZOWTELS R->THY, L~
PR TFOETH 508 D BB MFENBE T LEEIC
FREHIU 28R L 2> T\W5. BTEGXEREOER
L, WFIZOVWTOADEFETIEH 503, KFETOH
M OMEREEZ R L T\WB. HIZ I 9 Tk, 2T
BTV —LD5HD 45.9 %D 7 L — L TDOAIRFDEH
PRETELEVWIERIZR>TWS, ZOFFEIX, T
PELLTWEY =R IRTHD, REMroIRES
NTEH Y BRI IR R B CH 5.

MFEG XML & HIE S — T, g — U
HOBPEERZAE . 2L, WEPIBIEL TS IXH



BHRULEFMRERE
IPSJ SIG Technical Report

2 BT

Fig. 2 An extraction of the degree of mouth aperture.
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Fig. 3 A transition of lip distance in video no.8.
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Fig. 4 A transition of lip distance in laboratory environment.
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Table 3 The accuracy of singing scene detection with MAD.

FEEFS XA S HEE  HBE  FH
1 Almost Human 0.333 0.851 0.479
2 Baby ft. Ludacris 0.555 0.891 0.684
3 First Love 0.809 0.809  0.809
4 Island in the sun 0.409 0.842  0.551
5 Let it be 0.453 0.733  0.560
6 SMILE 0.706 0.809 0.754
7 Winter, again 0.701 0.998 0.824
8 & &I 0.676 1.000  0.807
9 KTz DDN— | 0.679 0.331  0.445
10 BEIEDINAIZTFE ST 0.767 0.965  0.855

Y 0.609  0.823  0.677
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BUZIZBRIBEREI R & < RSz, MR
HFHT2EFEOURORMIIH S, X 3 KK 4 OFERZ L
95 ZeT, SHEBEO LS ICHREZ DS DA EE R
FEIIN U ISR 2 EEE AW 5 2 E 3R T2
ZEeNbnb.
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x4 FOEXKEMRIEIZ X2 A X E L OGS — > O E
Table 4 The accuracy of vocal part detection and singing scene
detection with VAD.

Bh i W X R HUE Y — iR

FE | EER EHEER P | #AR HEEK FiE
0.836  0.641 0.726 | 0.407  0.690  0.512
1.000  0.537  0.699 | 0.508  0.644  0.568
0.987  0.722 0.834 | 0599  0.742  0.663
0.998  0.632 0.774 | 0.449  0.609  0.517
0.990  0.814 0.893 | 0.634  0.849  0.726
0.933  0.653 0.769 | 0.517  0.680  0.587
0.995  0.831 0.906 | 0.995 0.831  0.906
0.880  0.787  0.831 | 0.880  0.787  0.830
0.962  0.660 0.783 | 0595  0.613  0.604
10 0.991  0.941 0.965 | 0738  0.879  0.803
TYfE | 0957  0.722  0.818 | 0.632  0.732  0.672

© 00 N O Ut e W N =

5. FEXEREFE

WAEKEIE 3 ETERL 2L D ITHEBE 5D AN S
ENBHEDTHD. AR TITREEETOIEXMKRET
& UT, Fujihara 512 &% HMM X—ADFiEZHW
72 [20]. ZOFETIE, HEXELFERFEXBOZNEN
% GMM THHE L, ThEFNOREZTERKT S HMM I
FoTEMZRHT LI CHHEKMEHELTWS. %
7z, HEDOBBETREEZT DL 7 L — 2123 U THgE & R
AORBREENZNENELTE 5720, REEROLE
LLIXZ2EETEHILETES.

= 4TI X AR IR BRI K 2 S X O R
CHIEY — Y OMMKEE 2R, RFIETIE, TWHEKMH,
FPEEBOET VY VI 2FHR—ATF>T V5720
PE XM O RIIZELTEY, BWHEREZRLT
W3, ULAL, HIEY—VIZMRDOE B AR R THIFEX
MDA S IIHEE T E Nz sd, B X BRI g
V= VR OREE NI TR TWE Z e DR TE 5.

6. TWFRRERFDEES DI

ERUZBGDOAZ AW OB SMETEYL, WED
A& AW HEXERHFEEAASDE S Z 2k
1By — VR FEEZRE T 5. AFEICBWTHIEY —>
I, SEDEB/VOH 1 ITRLEE DI, TREIWGTT
FERRIZH > TH O MIGT 2MEDGEIN A gER S —>] &L
TEHELTWS, TDH, MEFORFOODEE LR
AEROIWE X BEEIC BT T & TV 5 & D R BRI 7R
RLTld, DOBEHRILOKE (HOH) &0 H 5 XHEH 1,
ZTRLSD0) LW KR ORER GIE XD 1, B
FRXMAY0) DR % I - 725G A ERGE 72 HIE > — VR
WORER L3, 22T, HEEEING &%, Wik E
MH1ThH-ZGEEICIEY — v 2RT 12D, ThUHf
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x5 [IOE) S MAHEER & 7H KRR LRSS O G ELR K O R ER AT
L BHME S — » ORRHNEE (10 B0 F-H)
Table 5 The accuracy of singing scene detection with a com-
bination of MAD and VAD using logical conjunction
and disjunction (Average of 10 clips).

BHFHk AR FHBE  FE
SMELRE (10 B o) 0.755  0.604  0.654
SRR (10 BhE DY) 0.545 0951  0.683

=
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Fig. 5 A combination of detection results.
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EERE L.

BRI CHAENZREEENERH TETVWAHEITIRT
ORI L 2R OEELENIE L EZ ONDD, EE
DR ZHAR 2 13E, HEORLFERICH LTI
IO RBMLEEETO &, FFEILIZHTEY -2 TH
LR TWBOEERDOM LIZMETE M, HHE
D ERPEREFERDBENFDEE > TUES.

—HT, BMHEROREMENMS Z 25258, H
BROM EITRIAD B0, SFEORM AR £ TH BRI
LTLES>Zeeih, BMAEEMERLTULES. S
FEROMPER, MEMEZIS Z 212X 2T — > DR
FERER BITRT. ZOMELR 3 (D0#EHMHIZLS
g — i), &4 EXFEBEC X 2TEY — Vg
) 2T 2L, WwHEEINS Z I k2 EARDM L,
A E S Z e IC X 2 HBEEOM EAHERTES. L
U, BARRYZORIL N Tl A R & 70 2 R & Galllfd
2D Z LI X BHERIE, BB FIERARE IRTE FH
BER-TLE->TWS., ZHIFHHRETETHRE TR
GRS E Z E TENTNDOMREFERL S L ErL SN
TWhWnWZ izk3.

ZZ T, WMRHERORMEBEEZIS Z & THIEY — T
brrifrEhiz7 v —L%EE LT, Bho Rk 2 HE
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xR 6 OB B & A KEREOEAIZ X 2HIBY — > DB
K&
Table 6 The accuracy of singing scene detection with a com-
bination of MAD and VAD.

BEFS XA ML WEE HEE FM
1 Almost Human 0.464 0.766  0.578
2 Baby ft. Ludacris 0.585 0.719  0.645
3 First Love 0.855 0.809 0.831
4 Island in the sun 0.575 0.619  0.597
5 Let it be 0.488 0.713  0.579
6 SMILE 0.821 0.670  0.738
7 Winter, again 0.701 0.998 0.824
8 1EdH &I Nnn< 0.676 1.000  0.807
9 Tz DDN— b 0.679 0.331  0.445
10 BEIED N> T 0.773 0.965  0.858

SEYfE 0.662 0.759  0.690

BeME IO WT, B 5 ITRT & 5 1M SR & R G 1
IR I 5. MRS R O R RS X B ) oD IRy ) 2 e i A3
RELENDIEY 2y NEATTS. HEXMEE U THRE
TN, BEPOOOEEEMBINZT L —LE2HIEY —
VTHBELT, TOHIHB IV —LWE—Yay b ThN
W, BM 7V —LEHERICIIES —>Th s L HET 5.
272U, FEROERFIZE—Y 2y MHNOTEKES L <1
ODEENHLXEDAL LT, EBEKBTH ODH
EHLREI NV T L —L0HNIEF 2 CTHREOEFITK
T35, MEOXSIZUTHE L 28RBS — » ORRILKEE
&R 6 IIRT.

WHAE R 2 AT A28 I k> TR LB FED
SEXE 0.690 7o TH D, BMHFIRERIZ L THG
V=V DOBRHEBEENRDT N TIEHEAELTWSE Z A
MRTE5 (K3, £4, £6). ATFEORHEREER LI
B FIEORE M LITKFET 2 & 2ABRKRE WD, &F
BOEEFEIZbWEOR DR H D EZ TN,

SENEINEY — >V THEDER L VD 05 1 DFERD A
WZHEEUZD, SIEY — THhEHE D hOHEDHEMEE
LRHAGETH S, HIAIE, MmEfEEIN-> THIEY —>T
HBEWESINEIIHEEEOSVHRIBES - THY
BRI X o THEE & N 7= (AT RS B IR W 2SR > —
COUHEMEMND B LD Z e, WX IR TR #E
KEDOREZEHEHAWSZ L TRETE S, 5%, Bl
MHEDOREREZEETHZITIERL, TEY—5 03D
EELEYD L U EHEFHEOWHIZIMO ATV EZ .
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