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Abstract

Tone quality reproduce of guitar with different characteristic

Yuu Matsudani

The same type of instruments has different sound. Because material and shape
differ from each other.

The method of reproducing a tone quality of musical instruments with different
characteristics proposed by this paper. Two electric guitars with different characteristics
was used. A reverberation time was changed by characteristic difference. Because the
vibration of the guitar was different. Therefore, The damping material was pasted to
the guitar. As a result, tone quality changed for vibration deadening. But, the vibration
deadening had little effected the tone quality reproduction. Therefore, tone quality was
reproduced by adaptive signal processing. A target signal is approached by the adaptive
signal processing. This system calculates error margin of signal. Next, the coefficient of
the adaptive filter is updated to minimize the error of signal. Target signal is recreated
by this repeat. As a result, the adaptive signal processing had effect of the tone quality
reproduction more than the vibration deadening. However, a problem of the delay when

using to musical performance was caused by the adaptive signal processing.

key words Reverberation time, Vibration deadening, NLMS Algorithm
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5.4 [alRE A

FHREMEY I ALV —YarvoRiRMS, 1 KHABE»S 6 REBEEDOED T T 7128\ T
£, guitarl &#EIGME SN % 1T > 72 guitar2 DFEREBHIRNE L >TNWS I NS, @HET
TEY 2T TR RS guitarl OFEHFHATEI TS Z L Bbnd. /7, KF

RT 4 ORI EINT, guitarl DFEEZHBETI TV ZEDHRTED.

5.4 Fﬂﬁ%ﬂ—i

RIREEYIab—Yavicdy, ENESLEEMS e TEHEHERZHETEIL 2 LD
Moz, UL, EIESUETE, BEVFAET D20, EEOFEBIMTT D DI
BETIFEEL . £, FORESAZFICUMNHIETIZRVE WS ZMERD Y, HROBH)

WZEDET guitar]l DEEZHILTLH I EMNTIR.

5.5 F&H

ARET, BINMESUHEZ > EEHEBIRIIOVWTHHZIT 22, 79, SEHHEHOY
AT LEROFBHEZ U, FHEYIal—Ya itk AN EZHERL 2. TOME, §iET
PIBLRIZIRIR T S B o 2 EEBEDY, &F, BETLAURTHII e 2itHYIalb —
VavIZE VMR LU, UL, EMESUETE, HEICLIDEENEZI DI X, ®
FOoLBIIUNEEBENTEIRVI 05, FEEROEBIMES IZIEIRHAVBETHS.
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6.1 AFARDOFEDH

AL, EAORMEICEY, F—0ORRTEEENRZLY, EKEOHFHZEZX L IZIIME
ERMTLRICEVREPHERINT VDD, TA BN, FALMEZHHT LY

BRATFVRE L VS LFERH S 2, AWML TIIMEE ZHBEY, RADFEZROH
WOEEEHETLHEERE L. 7, BRADFHEICLDZEEDECZH LMLk
T, filfRtS, EIMESUE 2o 2 DODEEBE 2T o2, SHERZIT o MR, ik
Mo/ EEBBEE, EEOBMBIZHEA LS, EEHEHORNDLNT LA Dro 7.
F/o, EIE S E M > 2 FEHEBRETE, §ilfkifzMlio/256 &V EEBEOR R
RTEN, BENFEETLEI LR, RESAZFIIUNHEHTIRY, LW o 2MENMETE
TN, EEOEEBIMATIIZESBREMAVBETHD.

6.2 SERDRE

Hlictt 2 fio2Ga LV, EEEHOAMENHR TS LEINMETUHEZ, FEROHSE
WHHHTEDS LDIC9DH 2 L%, REELZHOAZEIZL, EROFIIIEOLETHETES &
SIZT %, SHOBELTD. £/, SR, PHRAEEEZTD ZHY, ATV T
A0 ICEHELAZEETHo/Z. 22T, TEHEHICRHERATY T754 VIOV TH

B PRETHD.
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RIFFEHRATOITHZY, HEKDET IR, HLOMEIFEZ HW /2 EAR BB I
DEVEH L, E<BLHBHUETET. HAYAR—AIHEEZED, HOPLHI S 28
T, ORI HBEORE AR EDOMRZ S 8o 2R U, BAENSTHWAZB L WS
SEIXFEE A SRS D E U2 £, BFMBRADAT A REERT DERITIE, K
ERDHDIZHEDLTEES ETMESMESRE LU TIHSE, EFEICHRELBSHITLE
Uz, &7z, stiliE8i% 3 28ICIZH S PR O%HlZ UTIEWZY, OB MO E > i) %
fEoT< N &, REBMERIZRY U4, EARLELR L CIIAOBRBRIZIE 580> 7
ERWET. RAZTTIERLS, fRITHTHRORBEIZRD I8 %2 < X AHA TIHI EH
LTWET.

Alf % U CIHW 23k B RIMERE, SHE AN L £9. Mo HANENIE
WICRRE ST LUE UL

= ARBhAL, MR ERT, RFEGHE LR OMAMRRICEESEE#HU 9. Ak
BITIE, ToYEROD I ONTEEOTHIEH U TOET. BPOF L — %I D
VCHEWZY, WL AT RN ZAZTEE, FAKLER U TIZRDMEITEE 5o 7~
CREWET. 72, 2EDPOLHWREMDL VRO EZZHNTUL FVRREBHITUE U .
ZHMSIE 24 NS T ENEBRMEICAD EDICLET. F/2, WAWARLEIAIIHAHIC
BN TS TESLWEHS TIVWET. BHAIICHENTHY>TEL 272, BEROLS X
BIZTV 2o TNl iFENERA. FELEITE, SHEEORIOIHTTTY S
IVIERBATOEENEY, BROATA R, HORAIZ UTHWZY, 71 AYAIZ
T —F2TENZY, KREBHFHIZAY U~ 3ELEORKORFEBTIE, HEHZE<PLT
12, REMEREENTUELZ., £/, -k —%29953F CAREELGEZTCLE- LI L
OWTEBEPLET. MAKICIE, OB %2 RTINS 2T TR, EAEPR—
TV, BTV REIFIEREANEZHE, HUNRESITIVELE. £/, SABICHN
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TVWOTIHWZZ L2 EEHUET. HL—LFVDKRIZEND N TEIETA. #HA
K&, INEBWORFEECTHELRILE 5/~ 2# 0 ICBVET. LIEHK TR 2
FRIFLEROGPESIANIITIEL & .

TG E ) A AMEDH SN S FH 4 EOBERICEE#M U E 9. BEOJEZ o - L#E
IZIE, WOBRRESITTEL oL R2EHUET. TR IIVIERATH RV
D, WYBEIZHEETHATWSTE S22, NHZFHETITBELSED TWD, fHXk
BEBMNIULELUAZ., 72, ZBEOSO XY JIIEVDE > THRUVWEARBIZIETHE
FLA BEHOTT7 IVOMEOBICIZREIEL EHEE LTI ZI W, JAF I, HRP
BHZSHELL EEEF L TCONIEE T THROBHRAR T VI AR FOED) IZHENTE S D
ZEEREHUEY. FOEIC (707 I ANEFIESVIRICELRN] EBLWEEES
HIXEUA, BNTTROTRY I IV RAODERENIZH EL, ThoLnWHE5225 1
NIZETETDIIENTEELA., £/, WOTEEIZTELEARRNTH > THRERT
ILTDREIFETERELNERNELZ., BLUKAIZE, WOEHLREIANLEA
EEf (N E>TIEARARE) 2B TTELWENDIM ARV AEEE3%S 2 LT
FUZ. TOROSVEUIFEZNLFENTLS2DNE VWD EEMIZE>TWE LA, £,
AN DEBRTWZIVT A TOBVWUINHEMTEIL20EBIUELZTZLECET.
ARBEDY 2a—IVERSEIE LS EDLINELZ., WOEENRE>TRWEAS TDI VT4 T
ZANY, BUPRRENIHMIE NE2THP > TE L2 EITEH U ET. UL, 7V 6
TLAYDENEND EDNREBEETHON) FHATUAZ., WOERBIAICE, WOERE
DEEMNIHR S ERITKD TORBIERI LIFE N>/ TT.

7, AR RZICAEBBBEDE TS NATERIZE EEH#HU 7

BB Z XA TLZI 2722 TONIEH#HERL 7.
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iﬁﬁfﬁl:=1541,ﬂ£

Al NRNSA-YHEME

AHTF—=ENEZORMY AT AORMEL RN A= E2HET DI L&Y AT LFAE
LIRCY, SEISMEBIIEE D REDNS A =& (1 VOV AREE) #ERE e LTI b
nz.

A2 @E7IILT) XA

X TCRARENBEIS T IV T ZALIZDONTHRARS, 1960 £, Widraw & Hoff 138t A
1Y F ¥ I EEEOMFIZE T, Windrow-Hoff ® LMS 7))V 31 X (Least Mean Square
Algorithm, JAF LMS 7L 3D A& FKid) LIEEND 867V T XL %KL~ LMS
TOTY ALE, JROVEKRT, ZIEEHEZ RARE NEICE DN TRIMNIT S AT,
BENDLNE WS RN S BETEREBM G T VT XL ULTOHAMZ HHTW
5. 1967 T TN EIFMATIC, BHEMENFHEEIEDORE#{To7/2. Tk, KBITHRAN
72 LMS 7TV ALIZHANEHTIEH D0, SERNCERREZAE L TEY, EHMICEE
NEFRTNT) ZLTHEDENZRD. TN6DTNITY AL, HETNEINIA—2D
ZALICHZTEEBRTE DR HD. L, ANEEBREOTHZHEITIE, IHHEE
MELUL BT D L Vo2 REBAISNT WS, 1960 4, Kalman (2 & O B AL <
VIANVEAWIREINZ, VIV TANRIZENT, JREEREHETRIRMINT A —
ZE U, ZONTA—ZPRERICEB LRV EIRET DL, 2OV 74 ZiTL<
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A3 FH

¥
I

EIERES

Mo g RN 257 ) TV XL (Recursive Least Square, SAF RLS 7L I) XA e %
Fl) &—Ed 5. RLS 7TV XA, HETNESINIA-ZDMEE N 45L&, 1Y
YINHY) N2 IZHHIT 2 EBOREREBEL $5H. LMS 7V TV AAREEFEEELED
BB N AT DD &g, RLS 7V IV ALIXHEENS ) TIVEZA LD
U IFHREEE WA D, LTIV TV AL TIREAEE & PAEEORBRRIZ I L —RA T
DRERIZHD.

Y|

A3 ZFBREX

I

I CRFPEAEEIIOWTHMT . FHEFEEER, NormalizedLMS 7V IY XA &
IEER, LMS 7V TV ALDINT A =R EIEHE 7 1 )V ZDATPRERZ PV TIERES
NEEDERBTIENTED., Wt 1B M7 1 VRO y(t) BRHTY AT A
DU d(t) 1LV ETR L,

d(t) = hyen(t) (A1)
ERTILNTES.

LA L, hy =wy &7 TEOIE, TATOANEE o) 12 UTR (A1) ASEY ST
7T NULRR 57800,

ZTITR(A]) il TMESDRERY NLE hy(t) £ T3, ZOESIZR (A &
D, AFIRZ MV zy() ICEZLTWS X0 ED. I5I0, wy X OMESIZEENTH
2DT, hy(t) ZdHDEN5 ay(t) AAIZNT A—ZEBIELAZL X, K wy ISEVRE WD
AB.

LEAoT, hn(t) % wy ICEISERTZ 20100, @580 EHZHEDE wy I2&
DTV hy(t+ 1) ZROBIE/NT A —2OFHEL THIERW. UEDZ & &Y,

hn(t+1) =hn(t) + hy(t+1) — hn(t)
wy —hn ()T x hy(t+1) = hy(t)

= hy(t) + [|hn(t+1) — hn(8)]|
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hN(t - 1) — hN(t)

A2
X (e + 1) (0] (4-2)
YRD. EEU, ||| ERZ MAOI—S Yy K VAERL, BERO 2 FROT SR
EF%9 D, ZIT,

hN(t—f—l)—hN(t) _ xN(t) (Ag)
|hn(t+1) = hn @) llzn ()] '

wn —hn(t) zn(t) = d(t) —y(t)
(1) (A.4)

PEAIFBOT, R (A2) 1,
hNa+1):hNuy+—EﬂQ—dw (A.5)
|z (2)]]2

DESIERTES. FEATER R (A5) OEERY MU ATy T 2 % 83

xN®Wdo (A.6)

hNa+1):hNuy+am5R5—

THALND.
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