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Intelligent music transcription system with
human assistance
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ABSTRACT:

We have proposed OPTIMA, a system for music scene analysis. The system
sometimes misses musical notes. It can be said that complete transcription is difficult
for a music transcription system wchich depends on only computational processes. So,
we propose a man-machine system so that quality of transcription may inprove. The
system contains man-machine interface, and human and machine co-operates in music

transcription. We discuss abstract of the system and what kind of tasks can be set on
human and computer.

Key WORDS:

music transcription, man-machine system



1. RBC®IC

AHBOFTEOMR~NDOEAIEIEL 2R A
HeENTBY, HEIN - EMOETHES
POEELEFRTH VLY L EBREICET
LZHRDZEINTVE, RE~OIGHD &
KBWEBEERSWOULBETVLCTH B
OPTIMAM® 13 | A% S mmc @il ., 2
DREREFETAZ LV EAEERLE
HLETHEOEBVHINZIT ) & ) FH*
HRTVBEN, TNTL L BRREELIER
ETHEREAT. HEFBEL 2o TV 5,

OPTIMA OBz b , REBIIHE T HL A7
LAPRESNTWDLY, EAMNLEEICIEE
LTWi2WnwkiThbd, stEBICL5EFER
HMAPEL VWERIHICHEEOMEL T T
ZLHBEBOmRETHLETRIEBRERESh S L
WL OTIE AV, FEESLHLTE DX
T TO—FFTNIEHED L VAR TE
LPBHLPIZEN TR VDTH S,

T, EEHEBOAIZ L - TREL T
IDOTR L, ANBMEFHERIHRT L&
TREOHEDH ELEIERZWTH S I b,
HEBTIEESHELLECH-TH A
e TWHBHTHABZE DY, T30
ANHERBFETHLPHTHEBFBEET LN
BbHHETTh o,

KT, REFEOS T2 ERIIER
LI EdEY, FrEME AMAHA L TR
EITIVATLARREL . OV AT LADE
it~y R HEOL v - T - A B
JUTAMREERCH L TEHEDO 2 WREH S
HIZODWTOERLYITI, T7-, SFEB~E
EEXFLREXEFIIOVTOEEN  EE»
ol ROEEL RS,

2. EtEHE ABMOBAIC & 2

(21) ABCE-TEEHME —O
WABDPREFITILETHEDADTE
Bz MEeRBROoBESC Lo CHEB S EL
R b, REBER ANV AEHELEHT
HH)E—FERECLEFTEREEEICE L
FTIENTEBTHAEIN, FOLIRI L
WTEBLANIRONT VS,

—H. HCEENRROZVAICE-TYH
FIDHLCERFD IR, SW ) o
FOZEREMNCTHAIL, INDH 5B
BERNEIAIZ ) X LB G A TETWIUT
FOZELILEMNLCTHS H MUIFET IS
. ABNZEM B IZE TN 2EFICHRED
BWHERS WBEWERCIET % Fo
TwhEEZLNRE,

TrAT)

N
CORBLEDNSDIE
WOMBLDET?

/ \
COEBEEDESH \
BT THEDRS? X

COEBRO
HEOLHE?
SHEE ?

AMIC L 2 EMOIBBOL 7

X 1.

N |

&
o}

H2 BRETLZRBS ZAT208E

(22) HEBLEL-TRBaLE b
LEVPBEMIIEZ NS FAZBOE
WERHICEGEITTIC, ThESE L CHE
VT, L2bZ0EOEREEL C&ET.
WY LM EEE A EHBT AR
HRNOFRENEEFLELENSE, L
AFEBICE > TIIRHBPBERE vz
PDEBOFNEBELLSBFTH L, —RICE
M TERBOEOETRAVELYHoT
LEILORBEESEBIC 2 ) REFRL
{BoTWaBY, ZNTHDEHIEERHOE
BEESOSHE V-2 ABTIZEM Y Biw
I3 L bFEBTIH LoD HIEBTEX S,



(23) YRAFLOBE RBICLEL
FHE L, IFEEMATV LR VWAHOM Y 8
ZERMBLCHEEAB I OTIER L, £
THEARHEICICHREORNIOTY R
Vo DF ), HIBERLZABEEE®KIIES
TERXTVWEROFMICNET 202 &
HTE LD, OPTIMA %2 & OEEIER S
AT AR, HEEORVCYBNBERED S I
EBLT, JhlgEOBmVEMERBL Tw
CEVHIFHER-TWE, BRSO EVD
SEORENISTHEIDOFHITboL BT
HHY, BEXIFILEAYEL LD
TTU—FHRTRETHS ), 2F 0, [EES
] OEREREBCERLTLEILWIF
ELBPATLEDTH S,

R ZATFARELEVD T LICHE BN
. ABC s TR HBHICER MBS
LI HERTHoTHREB IR
SOKMEL CIRFHERTRTS 2 RERLE %
ToTHEYTWAI NI, AMMsERE
FHELTHEOBCERSTREL 2072139
BERBEVZ LS,

FIT,. R ATFARH - BAISH
HLLH)EEAFERL AHOBHACLBR
2T LERET D,

BRETLHVATLOEELYE AIFET,

FTHRHRELL2FEETEET T, AHOF
WKEoTHlsh, BFESCEIFaLsh L
F—=yELTABINS,

BlEEOAMZ, 2208 INn R
FERNSLIVIIEERNICRBL, &1
BHEBERIRONLIEDH AL, iEok
DRBLOOVBBIRIHBELHT Y SR
WHEbH L, BlOFHML LT
MY TETRETOREEARY b

DR, THbLEESHES*WEY

HEELTHRRAE X0OMY
BEXEEBROBE EMEPEBLLTERLLE

i, BREECBERAIEY
BMREYE AMSEREEVLE X ICETS

Hig < B8
DIFWEEFEFTHILHNTELO, Thoi
HBELZRE DDV H 50T THLZVE ., 205
FHfd Lt ERIT RN T ERICER
THILEZBELL, AMRISTEBRROEY
FEEBRI DA ICHIEICRIONA DI
HUBARLCHENTH B, 22T, HEBE A
HEBEVOBLHRERLYE YL, BEY
BT D SRS REERE S
THEYVATFARRET S,

(24) MBRELDZI-—YF LMW K
TRETDHVATADVED L S B a—-F %%

FUL, g0 BNl TREY
TIDDTHEPRRTEL, BEELTIEY
AT AOREEMTEENEVEVLEET S
CERRENEVTHB I, RAICHELY
VarkRoTHAE D INEIThHLLHE
RIITEEDTHBL,

FPFa—-HFlizonTit, FEOEMETIX
LONBBHEBREOTLOMBEET LA
ERgLT B,

RO E 2 HHMICONTIE, BEKI
B EELOTZLO (FFIEINEELT
VWRVOTERIEEIBRLTEEL LD D)
FHREL TS, HATHERIIETINL
THRBEBEORS B AL 2VbOL
T5,

3. £~ ~2R

CITREIBEE AMXE DL 2R L
NELEDEHIZTBEPIZOVTHRET S,
FTRMBERZLIEIZ, ABHOFHINE
RN BRICERIC 2 > TIRWIT 2 WwE WV
ZETHBE, NHLZTTREXITIESGID
LHELZ DD > TREREETH B, £
T, VAT A,

o ANHMOAPRELITOHELIY., L0 E

COFHVBLN S

o ANHDAFRHELITOHBE LW IR iE

¥ETRENFITR S

LWVo BB EREND, S TIIEICE
BEWMTILR2ELZBILET S,
BIZIER3D L S itz BT s,
HEHLETIH40 L ) BN, SBTRW-
CEMAEOLMEE L TRELTWEET
o ZOEE | HEMATINY v AERL
THERIABPREZED T {NIUTFTERA
DEBEI LR VH, ABMICE o TORBIIK
Ev, BEOHEMMARSE L VWABTLES
KTEAILEVZIE, P BoTWELE
POHBREBOEILOBB T LB 5
WTHA Y, T, BIBITHRT LSS, #4E
BIRTRMHNORBERL., AMIRFI LT
DHEBIUEBIZOWT—2OMOET LD
BBIPLENER (0T EFLESTH
L7z R EANTEEI IRV ATFANE
RUEZ BT LEION B, FHEBMNIE
IRERHYOREL . MBEOEKVFHRL S
BrZLORBHERLMBTHLLELS
n, REFCHBRREE TS,
ANHBANT2HEHOI S, BENB-T
WHEDEPDERIIFEEICEETHL, 20
EHCHERI L T REFR L HHRE A
MAMBIZANTEREIIRA Y — 72—



_@—;e—,}— o F (::j’:;,ﬁ.:.ﬁ"1{,,.\5(11“3 =
3 BE Ja
il
Hu
BERS
B4 EAL S h g
HEH DY Affo>{8%
Ve
; [ O T Py !
e el N
i e | 18 1! Do |
Coel e e |
0 I O R ot B T T
2 I O R O |
NEEEEEEEEE
[ T T T N Pl i
i H H H ! t t 1 H H H
(]
X5 EHEBOROEHRE AMOANIER

AWEING,
4. ETEE L TEREAREL FH

KE T, AEHTHRLIAV -T2~
ABBEOEBEE 2 A BB CORIEIZ O
THlRB, 2—F (AM) P HBICARE X
IRBRETEOFER LT TIHOHEHE A
NONDHDIIE, BEORI 2BH %35
BATERLIE-EVHBIELTRET S S
EWEREIND, BEIEFWE &8N L Tvh
BN REBEOBBEICREL., 2— ¥ 52
ey b EZITTHBUEHOMEZEL Y 7
OMBEBLILILR B,

(41) REBUNOHY FEL %
HE a0, TEEFICQEN—EDN
VENATANENy P EN_CTHRIEARY
PR TARBAVEI LT D, BHEEE
BHITHEERBEOBERIIH Y, MEOHHE
FEX AR HD LI LIIARTRETH 5, BY
DREYBHELTHWEDT, 2ZTHWAS
ANRT FUT T A QEREL L THIEHES
BBV ECHMOBEIAVLDOET D,

)
LS S v J i D G e B |

FEB Db

4 6.

MR A ¢, BESE FEL T, BRE-BER
BOREERDON T~ (ARY bOy
Th) & PR ETD. REHURBO D
DEBQEUTOLIIIEHET S,

QM) =3 8L ) (Pt )= P(t=1,£) (1)
f

IAYARD)

1) P(t)f)_"P(t—l1f)>O

5, P f)—Plt-1,f <0

6&ﬁ={
ThHb, Q) * BRL T, LTOLEM%
THZ 2 BERBAUL TS,

Q) ~Q—-1)>0
QE+1)-Q) <0
Q) > Qo

O THRERHALRBETLZ LIC
L., EERICHEZBICNL TCFHERY T
o 9, W RTHEMEE 7/ THEL
LZANCHLTHIOL S R ARZ b OY S
LERDB, KICINED LICK (1)~3) i<
Lo THERLAERD L, BON-HERIIE
LIRS 19H 70 NSERF 120 O EET
MIZTEZESNTWAEDT, FHRICEKIBIO
BREBPITONIZ LN IPDED (BB, Tk
DEERALIVPLTNLRERII LTS
DIFEBETEL L, TOHBICERMICR
HRBOOLEEZMATVELDTHB),

COEBRTIHERDEON L HMME QD F
EWHE S 5 EMCET 2R % T1F 7005,
BHEEBOABIICOLEY L THSEY
EFREBLEIDELLEZ A, BEOZEDL
B Lo TEN LB J 4 X%
BoTLFolthEvial R BENELTL
Fof, (1) DL ICFMEEL 1 KTIHE
ELCLEoTWABLEDIZZDL S EHigd
HELTWEDOTEZWHhrEEZTBY., BRE%
BT 5, ‘

(42) BE BSORE HLREEH
FCFBELT, ZOBACEALERNE A
REBGTESLOPEETENITRET X -
Tl B, MBIRT L HICEBICL-TH
DEBEBES (FEFORT~IMNT HHBED
NI —RRMEI) IR 25, FHIEESR
LEBOBRBEBETIOBEHDOF L — b %



Bl7. ARZI0755QENNSVEE)

%1 REEL
BES | B (me)

0
446
1186
1469
1937
2493
3200
3450
3951
4201

=

Slejo|<o]o|nlw|o]m SE

FORBELCBE, EBOBERRS & L#
THIELETER FEPFRECEETHAE,
CCTHVABAREERS T, M0k 5%
BEABEDBENARZ O YT ATIRE L,
Hon L3 2By QENTANIILLaTH
LN BIEBSBEOBNARZ FTOT S A
bHAVWTHLhLEELZTHES,
BERICBVTE., HI0FRT LS
TORERBESPHFRICERTEOLIIMRS
FTUMOBEERS P #ET2B50DH 5,
COZLICEEBELRTAE RS v, BE
B2 FOMBT S L0 k- CHAERES
PEEL 2B HMT 2P RES
o, HEENDR P OME OB B
DWUREE R BETH A,

5. BbhbWIC

BT, HESS T CIIEE R
WKAMOBIT 2 M2 THRET A2RHBL AT A
FRELL, SOFHEICL ) REBHENRER
ENBVREY AT ANTELIDEELDS
ha,

COEHICHEOHTERLTVWTY, £4

B8 REEES OB

“om iy i L 225y

9. z&7hmﬁ5A(Q@®k8ﬁ%6)

CEHBICRBE R BERLY AF AICHEN, B
HHZECLHARBFEOBA» ORI HEN T
IHERVLDEVIHEEEI PRV, L
L, EDLRFEREEL L BBRENT
EF a0l REE . Y AF h0EE
) LTHRONLETHAINS, BREL
TEMPICLEBERODIFRTH L, T/,
WEHHEYERE . AMFEEX - TET



OMMEL -BRBHS
IR ARBAS
) e——————u
g 5
: T
time

10, HHEOEFLHEY

DL BELIERY HAT HME L R
AFLIBAT B LIIHFETHLEELT
Wwhb,
SRLETHEBC L Z SRR B O
EE . BEBIFEION-EEOEE S
HEEEY 2 VOB, BIUBRELEOR
WAL =T 2= ADERELZED TV FE
THb,

X [y

(1) MERBE, PE—H ATHEE BPEE: (¥
BHEREFMOLEE TV OPTIMA I 517
LETOXRK], BFHRBEXEEH LE,
Vol.J79-DII, No.11, pp. 1751-1761, 1996
MEHRE, KTEL FE 4, HPEZ: (&
BEBEDWOLEE T L OPTIMA 2 813
PMEORM] , BFHEHRAEF SR,
Vol.J79-DII, No.11, pp. 1762-1770, 1996
(3) RMER, AT, FHEK, JUHE—, HPZE
Z [BESEEE» S 0% RIENISH
D] WHRABESTR 11 £RHEEX
LR L (2), 4G-6, pp. 2-11-2-12, 1999

(2

~



