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A Real-time Music Scene Description System:
System Overview and Extension of FO Estimation Method

Masataka Goto

Electrotechnical Laboratory
1-1-4 Umezono, Tsukuba, Ibaraki 305-8568 Japan

Abstract  This paper describes an overview of a real-time music scene description system for the computational
modeling of music understanding. From a viewpoint that a listener understands music without obtaining musical
scores and segregated signals, we consider what is to be achieved for understanding music and build & real-time systém
that obtains, from music CDs, descriptions intuitive to untrained listeners, such as the melody and the structure of a
musical piece. This paper also proposes three ideas (introducing multiple tone models, estimating tone models, and
introducing a prior distribution) for extending our method of estimating the FO of melody and bass lines. Experimental

results with the method based on MAP estimation using the EM algorithm show the performance improvement.
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w -0

+ B Fm) ) (26)
COnEm = 3= [ o @ptFm e, 60) de
123 —00

+Wmmﬁwm®<m

BROND. ZhbORIZBWT, Lagrange DRE
R (5), 3 (10) 95
Ay =148 , (28)

Ay = / p‘” p(F,m|z,0'®) dz + B (F,m)
(29)

EEEY, p(F,m,hiz,0'®), p(F,m|z,0'®) g~A
ADEHEHD,
p(F,m, h|z,0®) =
w'®(F, m) plz, k| F, m, W'D (F,m))

p(F, 7TZ|£L‘, 9/(t)) =
WO (F,m) p(z|F,m, u'®(F,m))
PEG) (31)

ERB.UENDL, HILWARS A—FHEEMR
w(F,m) & cCORF,m) #RDERFIKRD L 51z
2B,

wi®), (F,m) + 5w (F,m)

wt(F,m) = -~ ﬂ(t)

(32)
O (h|Fym) =
wih (F,m) ¢, (hIF,m) + B (F,m)c (bl F,m)
wity (F,m) + B (Fym)

(33)
Kepowl (F,m) & (hFm) 1%, g2 = o
BO(F,m) = 0 DEERBRHHD L gr S B
HEDHEOREETH S,
Wk Eim) = [ 50

w(F,m) p(z|F,m, W’ (F,m)
Fh;

B o WO (5, v) plaly, v, w® (F,v)) dn
® _ 1 <
ey (hIF,m) = oy py’ (z)
wML(F m). J-oo
w'O(F,m) p(z, h|F,m, /@ (F,m))

S w0 (n, 1) plaln, v, O (F, ) dn
(35)

(34)

dz

INOOREHBICLY, FHHFESEL K
AEgORREEBRK p(F) 2, R ADICLoT
w(Em) HBEKED. &5, TRTOFEF L
p(z|F,m, u® (F,m)) OFBRERS OKRE S0 thk
(B F,m) bRED, [h3R1]~ HhIR3]NERSH
7.

5 EEMEFEOERELERER

4 BETHRLZFHICESNC, UTAF A LCE)
BToART 4 —L_X—2ADEFEHELRT 255
BRETEELL. SHEHRFEOHERY— 2
7 ¥ 2 (Alpha21264 750 MHz dual CPU, Linux
2.2) ECEITEh, FBESOARAPRE oM
RO Y —27 27— a2+ (SCI Octane R12000 300
MHz dual CPU, Irix 6.5) ECEITEN 5.

R IOEMTRTRE 25 —FH, Oy X, 75y
7 DEM 1081 b OFRE BV TEREBI 2ok
ABEHFRO CDAB P 7Y I Lin® ) SADOE
BEBT, TRAThBEED A uF 1 — L EEERD
ERIZEATHND, VAT LAOHAREROEREH)
BTEDLIE, BMLRDIEMD AT 4—b_—

DERE, ABPFEETLIZ L —A4 (10 msee) =
CIHEETORDDOERER-T 1 F 2R,
ELT, ERRLIEME v AT L0 A0 EREES
50 cent UTFD & FIZELWEHEL T, HRHE(EL
Dol 7L —LDEIE) BRI IEL, AuF 14—
A= AP0 TR T b — AT EHMEX R & LTs.

EREUEEZRP DL VAT ADBREEE RDE
BREER 1 OEMIZTRY. £4112, 4 E0ES
EHET HHTO PreFEst DMERERRT. /T A —F i
Fhn = 8400 cent, Fln = 3600 cent, My = 1, Hn, =
16, W = 17 cent, Fhy = 4800 cent, Fl, = 1000 cent,
Mp =1, Hp = 6, Wy = 17 cent & L, FEFNIT
cO(hIF 1) = a G(h; 1,Uy), (Un = 5.5, Up = 2.7) T
BEEE L7 (o ERRE).

FRUCKLT, [RR1ICE D FEF VL E—8EM
L7HE (Mm = 2, My = 2) DRERE, SR T
BMULZFEFTAR, &E1OFEFADEBREOE
TS E £ OB S e boE L. R 1LY,
HEF7, 8, 0ITBWTR—RDRHER KX < AL
LTWBZ ERbhs (BK17.6%).

EBIL, FEFNAZ ZOIHEL -REBIZ ML T
HRER2) & (HRIR3|IC LY, EEFLOHAHAER
EL, BEFNDONRT A—F b HELEBEORKE
Z, RIEITFRT. B, FEFADNG A—F Lif
ETHHEAN, SFAVOBAHERSVEZD, 20k
IRERIOHERET D EBRAXRTH S, HE



F 1 AuF 4 — L _—RDORHEE [%)]

£ B £ B
#ES. FA PN (T—T 4 RALEE) Yy 1. BLHRRT 2. FETFNEBN | 3 FETNVEHE
melody bass melody bass melody bass
1. Always (Bon Jovi) (€= 5—) 94.1 85.2 94.0 85.4 94.2 85.4
2. Time Goes By (Every Little Thing) [#t = 5—] 91.0 74.3 91.2 73.3 91.6 73.1
3. EOBDSE (Misia) [RE 25— 89.1 76.1 90.8 73.0 91.7 72.1
4. My Heart Will Go On (Celine Dion) [t 2 5] 91.3 92.8 91.0 91.2 90.8 91.2
5. Spirit of Love (Sing Like Talking) K& =7 —] 90.9 76.2 90.3 76.9 90.1 76.4
6. Vision of Love (Mariah Carey) [#t=7—] 76.6 88.8 76.2 88.3 76.6 87.3
7. Scarborough Fair (Herbie Hancock) [¥¥ 2] 95.2 55.9 95.4 [63.1] 95.3 65.8
8. On Green Dolphin Street (Miles Davis) ¥+ X] 92.3 51.6 92.8 [69.2] 92.9 [80.8]
9. Autumn Leaves (Julian “Cannonball” Adderley) [V ¥ X] 81.9 85.6 82.3 83.8 82.2 82.0
10. Violin Concerto in D, Op. 35 (Tchaikousky) [2 5+ > 7] 76.0 66.7 78.6 [78.9] 78.7 [84.8]
Rl 87.8 75.3 88.3 78.3 88.4 79.9

KFEOBRMER, —2>ENRMELY 1%L EMER EXFONILbOERL,
[J@oWlHER, ETOPTHRHCRERALAB LN LD ERT.

FAVOERGAL, FH205FETVER—LL,
BO(F,m) = B; e (w02 (5 15 B, = 10)
Ll ZORR, &2 L BREEMTERL dN S
WHOD, #FES 10BN TR—ADRKREEDR
ERBonk (BK11.6%).

SEIOPLETIX, AnTF 4 —OBRHEZEL TE,
REadm B ohierotk. Zhix, 20 %
LRE1TH 10MPohORMEN V% EBMZ TR
D, R—=AL Y LMERER EORHIA/NE D07 Z LA
FELTWALEXLND. 4%, SbiziEE2MmE
SEBDiTE, FRAEFELEAL TEROHE
FELFERDVITMA T LERHS.

2B, SEHLIRL MR DIIER 4 R ATREME A o T
BY, LROKERIS ETHAMIBE 2. F
i, FEFNESEAETORELT, 5%TOM
MApESHICHERALCOE RV, E, [HE3E3] TR,
ERBEBORBEEBIICET 2 FioMEEA
L7eds, BEofin» o ERERETERTE 20>

o, ZREDWTIHRERD TRETHFETHD.

6 BHYIC

AT, ¥, FEETRESEMY B TR
TIu—FL LT, UTAEA LAERERRIES R
FLAOEEEBRIZOVWTRA, Ik, BB
RDEFESEEEETIC, CDICLBEMHAROTEEEL
HMETBIVTNEA LY AT LAEBETIHLZARA
BTHDB. RIZ, AT L —L_R—RADERERKE
WET A FIEPreFEst 2 IR T DO D=2DT A
FATEBRL, TEFNVDORELP, FEFLOH
B, TERCETETNMCET IS/ EERL K
KREBHBEE LRI, ZhbOREEZEL
REBHREVATLAERAVTERLEZESE, §5F
NDSELPLEETTNOHEN, BICA—RAORH
ROMETHROTHDZ LAERINT.

L%iT, BRLURITAY A LERERILRI AT

LDEBIA~MT THREEZED TV L3, PreFEst
DELRDPEBERBIBR>THL FETH S.
O
AFRICKT L AR ERE L CIEVWE, RE B
BE K, BRAE MR, BUK B RICEHT 5.
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