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Instrogram: Musical Instrument Recognition Method
Without Requiring Onset Detection Nor F0 Estimation
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Abstract This paper describes a new musical instrument recognition method based on the time-frequency
representation of instrumentation called an énstrogram. Because the conventional instrument recognition is
performed for each note, accurate estimation of the onset time and fundamental frequency (F0) is required.
These estimation is, however, difficult in polyphonic music, and thus their errors deteriorated the recognition
performance severely. Without these estimation, our method calculates the temporal trajectory of instrument
existence probabilities for every possible FO and visualizes them as a spectrogram-like graphical representé,-
tion, called an instrogram. Experimental results show that instrograms represent actual instrumentation.
We have also achieved music information retrieval by calculating the similarity between instrograms.
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. 1:<AudioDescriptor

xsi:type="AudioInstrogramType"
loEdge="66.5" hiEdge="1048"
octaveResolution="1/2">

vectorSize="8" hopSize="PT10N1GOOF">
<Raw mpeg7:dim="65982 8">

2
3
4 .
| 6: <SeriesdfVector totalﬂumOfSamplesm“SSBZ"
6
7
8

: 0.0 0.0 0.0 0.0 0.748 0.017 0.061 0.0
9: 0.0 0.0 0.0 0.0 0.724 0.000 0.085 0.0

10: 0.0 0.0 0.0 0.0 0.702 0.013 0.089 0.0
11: 0.0 0.0 0.0 0.0.0.661 0.017 0.063 0.0
2 L

13: </Raw>

14: </Series0fVector>

16:- <SoundModel .

16: SoundModelRef="IDInstrument:Piano"/>
17:</AudioDescriptor>
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1:<MultimediaContent xsi:type="AudioType">

2:" <Audio xsi:type="AudioSegmentType">

3 <MediaTime>

4 <MediaTimePoint>T00:00:06:850N1000

5: </MediaTimePoint>
6 <MediaDuration>PT0S200N1000

7 </MediaDuration>
8 </MediaTime>

9: <AudioDescriptor xsi:type="SoundSource"
10: loEdge="92" hiEdge="130">

11: <SoundModel

12: . SoundModelRef="IDInstrument:Piano"/>

13: </AudioDescriptor> .
14: </Audio>
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#bEFhTni,

o FEBREFIRVEM (FV—7 (i) BIT (iv))
1L TSR A b 3 &3k 5 &, Instrogram
DB/HFXTRTEERES TR VEHRLZ DI
3L T, MFCC % VW& st &t
(C14, C21%¥) BTN T,

F7:, COBRICETE, EIN-HHMICKIHE
BASEL T 2 M ERETHS O ¥ 4 S HEL .
I—FFHLEMEEET L, VAT LREOEM
EF— I R— DL L OMOBBHEBOELES
5 BTRRIFETEHEL, EUESRHVWEICEKME
BRTERT S, T—YHEDLLPH 1 HERL,
YRAT AITHEBEEEEL VTV Y 4 AIERL 228
b EN-EHMEBFET L. CORRE, FEBD
FEREIBS I 7L LTREN, FEOBEIED
BTHAA L LELTEHIDT, I{BES L —Y—
CERENTWEFT A ATV L LD AR P IVERRE
BRTFERERCEERIZLILIOTH .

7. 5h Y IC

AR TH, Instrogram & \» 9 EESFFEMERDOBER -
BABBERICES SH - ERETRRTELREL .
R4, REFERERE [&8, BRAEKICBVT
LUBEBROFTIFET ISR LEHL, £BE0H
% [ERTEREE NREROLLICHL, 28, &
BBREICE > THBRMICRODTWCHIEl L b2 T
FRALL 7=, BBFAERERL NSERSFEREL &
B EEBEERED 200 TERL, ThEhE
PreFEst 8 XU HMM TEFMEL Az, 2D X I,
BErMBENE L2V, ZLORFEDLS
CEBEEORERRRPL FO 2 HETLLENERL, =
NODEELF—ICL BN BEBT 52 L &k
L7z F7:, CORBEEMREORYN - FkEERIC
HUTHEPEZERTHZ LT, EREROBELEC
EOEEREBELERL 2. MFCC LD lkBIC X b,
Instrogram RN FELEA, MFCC BIDELEL D b
EBMBOBLEL EREICKRL TWA T L2 BEL L.



%3 Instrogram FIDIEEBEERHERR. (1)~@Gv) BB 21CBF 3/ V-7 BT 5.

(a) Instrogram (EEBEEHE) %

AV

(i) ‘ (i) (i) || Gv) - - | 3-best-similarity
Cl2 Cl4 C21 C38| Cl19° C40| C43| Jo1  Jo2 JO3 | pieces .

. C12 0 ’ : C21, C14, C38
C14 | 6429 0 C21, C12, C38
‘C21 | 5756 5734 0 C14, C12, C38
C38 | 7073 - 6553 6411 0 C21, Cl4, C38
.C19 | 7320 8181 7274 7993 0 C21, C12, C38
C40 [ 8650 8353 8430 8290 | 8430 0 Jo2, Jo1, C43
C43 [ 8910 9635 9495 9729 | 8148 8235 0 JO1, J02, J03 .
Jo1 | 9711 10226 10252 10324 | 8305 8214 | 6934 0 J02, J03, C43
Jo2 | 9856 - 10125 10033 10610 | 8228 8139 | 7216 | 6397 0 Jo1, C43, Jo3
Jo3 | 9134 9136 8894 9376 | 8058 8327 | 7480 | 6911 7223 o | Joi, Jo2, C43

(b) MFCC ¥ /-84 '
[0) (ii) (iii) (iv) 3-best-similarity
Cl2 Ci4 C21. C38| Cl9 Ca0| C43 Jo1 J02 )03 | pieces
“c12 0 ] C21, C40, J02
C14 | 17733 0 C43, C12, Jo2
C21 | 17194 18134 0 C12, Jo1, J02
C38 | 18500 18426 18061 0 Jo1, J02, C21
C19 | 17510 18759 18222 19009 0 Jo2, C12, Jo3
C40 | 17417 19011 18189 19099 | 18100 0 . C12, J02, Jo1
TC43 | 18338 17459 17728 18098 | 18746 18456 0 J01, C14, J02
JO1 | 17657 17791 17284 17834 | 18133 17983 | 16762 0 J02, C43, Jo3
Jo2 | 17484 17776 17359 18009 | 17415 17524 | 17585 | 15870 0 Jo1, Jo3, C21
Jo3 | 17799 18063 17591 18135 | 17814 18038 | 17792 | 16828 16987 0 | Joi, Jo2, C21

ARFROT 7 O—Fid, HEIHREL -EBERBC
IO VEEEBOTISO 5 b HEREN. AL, %
BEEVBRHIRRLTHEAREROTIEHESTT
BILHTEDY, EROBER-ADEFEDRIL,
FMCHYT A BROMBERIRE L T, xFE
3Z 9 L2 E» b 0EBTRBO—LBFILE)
LHTEL, 4k, FFEER-RE, LVEERT
KR - BREFBROERICHY HATHELW,

HE AFEO—#Hix, BEREHERSPEFERHY
SRBHE, BIU 21 #4& COE 70”7 4 [MBHE
EBBEOLDOFRERABE] LB dDTHE. T
7, AFROEBRICBVT, [RWC HIERRFRT — & < —
A} (RWC-MDB-C-2001, RWC-MDB-J-2001, RWC-MDB-
1-2001) B LUPEHFFT— ¥ X~ X NTTMSA-P1 2L
7. NTTMSA-P1 DRI 272827 NTT 2322
r—3a vy EEMRICRET 5. BKRIC, THBRVWEEY
LERTHRK (NTT) CBE# 3.
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