(EE=531
IEICE Technical Report
SP2012-122 (2013-02)

—HRAEME N B IFRORE =
THE INSTITUTE OF ELECTRONICS
INFORMATION AND COMMUNICATION ENGINEERS

AN E & & L 72H1 bi-gram (2250 < fI=HEE

FNOHEET R KRB

T FHRE RS LA T 321-8585 M AR TR E ik H 7-1-2
E-mail: {{yuuki,hiroki}@speech-lab.org

HOFEL AWTIE, FRONTHEEICHETHHEMIT 2179 FEICOWTHET L. kXD, fAFE#E TIEIMmE
DOHIBBER T EE LIEFRET VLAV LNTWS, L L, (EROETIVTII/INEGREE 2 S5 S IC T 22
FIZOoOVTRTFICEwmEL TRV, 22T, THETFEICBWTNIMEBRZ 5 & X ICAELLAFOELLEERRT S
72902, $AfE 2 ZRE L 72H1E bi-gram (2HED SIS HEEELRET 5. $72, HIE bi-gram IZEED W 7RI HEE 12
BWT, AMEZEZELGEL LenGa L ORBERICI VAR BRET 5.

X—7—F FIFEH#EE, HE, bi-gram

Harmony estimation based on bi-gram model of chord with beat positions
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Abstract This paper proposes a method for automatic music harmonization for given melodies. In the previous
works, stochastic models with chords as contexts were used for the harmony estimation. However, these models did
not take factors on music structure such as measure or period into account. In this paper, harmony estimation based
on the bi-gram model of chord with beat positions is introduced, so as to incorporate the progression in passing
measures in Western-style music. We verified its effectiveness through an experiment on harmony estimation based
on the bi-gram model of chord with and without beat positions.
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Fig.1 Beat positions of % beat music with the span of the basic

harmony.

o ()

B2 (a) ARLE 2 ZRE L 2\ bi-gram E7V, (b) HALE % 58
L 7215 bi-gram €7V, (c)1 i H DA o ToREL AL E

175 72 f1i bi-gram €7V
Fig.2 bi-gram model of chord (a)without beat positions (b)with
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ization except the first beats.

%25, h 3 i FHOMETH S, UFpToMETOHH
2R3 A7 DS FEATIORIE 727 I KAE T 5 €7V (M 2(a)) Tl
P(H) %

L
P(H) ~ [ [ P(hi | hi-r) (2)
i=1
YLTEBTES (3. %7, %A TOMG O W BIRESES
2%, FATHOME TN A &/ Z & OIARLE b (X 1) 12 HAKAF
THEFL (M2b) 2%25 L, P(H) W

L
P(H) ~ [T P(hi | hia,bi) (3)
i=1
LREMTEL, ZOL)IHHMEBEYEET LI LT, NE#E
Mz 5 ESIELLIMFEENE, LINHICBT 2 ME 0Lk
oML LCERBT 5.

ML I HAE L 72 bi-gram £ 7V (4 2(b)) 1&, /85 A —%
AN LFE 7 — 7 AN = A DRSS D, 22T, 1
1 LSO B THIE O B BRI O L F 217 (K
2(c)). ZHUTX Y, FEIVNEIHERR B L SIZEILLR T W
EVI) AL DD, F— & A= A R ARBREICHILT 5
CENTEDEEZLND.

3. T4RERMMEER

2 127”7 3 DOMF bi-gram E 7 IVIZFED W I-HIFEHEE F
FEx, TNENHE (), (b), (c) &T 5. AT, ik (a),
(b), (c) DTS A ol L5 L OYERERFA £ 47 - 72,

F 1 AEHEEEROGR

Table 1 An exprerimental result of harmony estimation.

R | IR (%)
bi-gram(a) 47.2
bi-gram(b) 49.0
bi-gram(c) 50.0
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