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Construction of Transcription System

Toshitaka UMEMOTO", Minori YANO** and Masae NISHIDA"""

ABSTRACT

In order to develop an automatic music transcription system, we have to find peak frequency and a length of

each tone precisely with a computer to find the musical scale. The length of each tone is generally found from

the starting timing of each tone extracting from data’s energy in a short time. But it is difficult to make the

scale correct, because the power of energy differs from the piece and the tone of music. The peak frequency

of each tone is extracted from short-time spectra analysis, and FFT is used in general. But it is necessary for
this method to make corrections of the frequency. In this study, we first proposed the new process in order to
find the length of each sound using a standard beat that was determined by self-correlative function of short
time energy. Then measures, bars, rhysm and keys were found by extending the discussion to the process for

extracting the length of each tone. Furthermore, the effectiveness of the proposed method for the transcription

system was experimentally demonstrated by applying it to the sung songs.
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Fig.1 Spectra analysis system with LMS algorithm.

2.1 WEI-VITBRICKDIERARY FLETO
AEE

TOFER, HFAOLILoTREENZLOTHY,
BTFIRT LI RFEZI > TEORAEEERDZ LD
ThHa. £7, MET -V ZERIZL > TRT—RAS
MBROE—IWERHL, ©—2 5" >0R%
Zmy Zma1 D BRIDTRT L D REALY bAERD B
Lmtl = Fm @)

U=
[ Zm+1 — zm |

u & Zmil, 2 ORBELLEOEERAKRRICL VR
DENBFETHD.
(1, Zm+1)
2

(u, Zm+1) — (4, 2m) @
2.2 BEENERV:-BAERSFE

ZOFEITBEE T 4 VF & RO TEOEEOWRE M
SEBEIMEIT2Z O FETHD. 27, 7— ) oFH
G(k) 3BEHRI b EER, RATERSNIX (k) %
TANZDANTEE Fig. LIZRT LI RV AT A
5.

f=m+

X (k) = [exp(j2mf1kT),: - exp(j2rn fikT),
-+ exp(52n fLkT)] (3)

TV ZEBREITROIWVESE 7 A LIS & DRBRE
Ze(k) THUE, BEELEHFTIRIEROL SI12Rk3.

Gk +1) = G(k) + 4ue(k) - X (k) (4)

Desired Response

INUSRVAEIE R WS

exp(jwNT)
VD
exp(jwT) -
+ +
Ii .
u(n) &) Ew,n+1) E z(w,n + 1)
1

Z

Fig.2 Spectra analysis system with CFOS.
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Fig.3 Flow chart of the transcription system.
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Fig.4 Short time energy.
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Fig. 5 Autocorrelation function.

Fig. 8 Power spectrum of 'C4’.

Fig. 7 Results of duration. '1’ is an eighth note.
a quarter note. '4’ is a half note.
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Fig.8 Idification of tone.
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Table 1 Accuracy of transcription

Music 1024 points | Spectra analysis Spectra analysis
FET method with CFOS with LMS algorithm

D TATOLNT 90.0% 86.4% 90.7%
ROEED 79.9% - 91.5%
allaliiv el 80.0% - 95.1%
AU —ZADE 85.3% 80.9% 92.6%
BHE 81.0% 73.1% 91.0%
Average 83.2% 80.1% 92.2%

Fig. 10 Results of measure. '1’ is an eighth note. ’2’ is
a quarter note. ’4’ is a half note.
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Fig. 11 Decision of key-signature.
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Fig. 12 Decision of key-signature.
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