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Determining Instruments from Sound Based on Neural Network

Masayuki YAMADA Satoru MORITA
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Methods of instrument sounds recognition have been suggested.But consider from various
side,unverified helpful methods are exist.Method of recognition instrument sounds by neural network
using harmonics this study suggest has not been unverified yet.Flow of this experiment is identify inter-
val from input data including single tone,studying by neural network prepared for each interval differ-
ence.This method similar to human’s recognition of sound and simple and sure method. Experimental
object are tones of 12 instruments in this study.Carrying out frequency analysis for there tones and
extract spectrums of fundamental frequency and harmonics. There extracted spectrums were taken log-
arithm,quantized and input to neural network.As input data of neural network,using 1 10 overtones and

studying by back propagation.

keyword: instrument identification, backpropagation, harmonics

(© 2017 Information Processing Society of Japan



IPSJ SIG Technical Report

1 &L ®IC

AHZETIE, =2 —IF 2y NI —T% HNZBEED
BT DM TEE IRET D, BIFTOHINE— IR
WL 7oA =7 AN S BETLRBTHD (1), THiEE
DS O REROEREIZ IS TRZ IS EMN2LT 5 /2
OThHD, TV TV —h T4 NVR) U TIZLY BEEDE
R | RN Sv U TICE) HOEX DS TR IR
INg % Z L TEHEOAZIDMBEIZIGU CTHET D FiEN
REINTWD [2][3], £-EREICKD HFOEME FA
FBB ORISR E U CELIL THRIEL R AP Al v
THREYT S FEMERI N T WD [4],

T THEBEORMEE BT ICEE ND 55K
FONNT —ORERRE UTHIIL, =2 —J )2y b T —
T2 & 2 HEE 4T, AEEOMEBOREEE A B
ORI 7274 —R 777 —REEEM=2—F R
N7 =2 THDB Ny 7 TUNF—a vk NS 5. A
INZHIET2 HIDONRE =V R —HT2 LD I/ =a—
0 MOkEAMER BIET2 FHIETHD ., KIEFOR
PRI FEIT NS A% BT TRINL . fE
I OEEL WEEE (I WERIE=a =T IRy b T —
I DEEDOS b OBRNEOREZ YL 2 BhEo
—a—-OYOREEETD L TEEMREIRN LTS,
U FEARETH- 2 5E. RADOEETHH>TH
FAFED M E% FRU TWD L #BATEETH D, HdediFH
ETERSTEH, HOHIZFOREBEE FENIMAZ &
T A REIZ R 5

2. TIFEAR I & DRFF R DORIRT L DN
DTd, =2a—FNAY N T =273 KREL2 DITH5
N5, B 2. THlRARD HARREPEE 1535 180 % i
TN THDHEE 3. TR N\ 7 a8 —v =
VZa—I)Wxw N T =210k B TR RETD D
THd, 4 TIEEBIZA—T AN T THAI NS 12 3
BUIDOWT C5 FHND 02 FEWE TR P EHTHELZ
AT 2 EERE AL S DL EEDOY Y T —IZ
E3E 0 6] 1T THWERIMEE R,

2 HIDEB

2.1 EAXBERHE EE
FREBOGRYE DR OBEEOEEDI L % S \»
2. HHROBNMIIE £E] BE/RL TS, IV Ea—
A2 &k B NTEHUSNDZ TR IEDIE N % 72

BB ONEENT WS, ZDEDIZFIT6E~ 2 B
DENERINTOEDDFLRY | ZEBEHBOZDOE

(© 2017 Information Processing Society of Japan

Vol.2017-MUS-114 No.11
2017/2/27

. flute,oboe,clarinet, horn,trombone, fagot,cello,
piccolo

trumpet,violin viola contrabass

65Hz C2
130Hz C3
261Hz C4

523Hz C5

B 1: BEEROFEEHE HE

Fig.1:Variation of instruments and pitch extent
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Fig.2:Frequency characteristic of piccolo
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Fig.3:Frequency characteristic of trumpet
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Fig.4:Frequency characteristic of trumpet
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Fig.5:Frequency characteristic of piccolo in 2octave
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Fig.6:Frequency characteristic of trumpet in 2octave
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Tablel:Result of fundamental frequency detection

instrument | error(%)
piccolo 0.6423
flute 0.4200
oboe 0.2511
clarinet 0.1702
fagot 0.3346
trumpet 0.1209
horn 0.3900
trombone 0.2308
violin 0.2811
viola 1.1838
cello 0.4635
contrabass | 0.7304
all 0.4348
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Fig.12:Model of tone recognition
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