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Automatic Mixing based on Frequency Characteristics of Stereo Music
Signal for a String Trio

Akiniro MIWA and Satoru MORITA
Faculty of Engineering, Yamaguchi University
2557 Tokiwadai, Ube, 755, Japan

In order to make the performance CD, we need to mix each audio signal with ytaking volume and
panning into consideration. It is important to hear sounds of the important instrument that compose
music clearly. Concretely, in order to interfere neither one frequency band nor another frequency band,
we adjusted the parameter of the volume and the panning. It is difficult to adjust these parameters
because we need severe training to hear the frequency band. Generally, the mixing has been done by
mixing engineer’s experience and intuition. v

In this paper, we proposed a method of the giving frequency characteristic from CD to estimate the
volume and the panning parameters automatically. local minimum. We shows the effectiveness of our
system when we can get the original audio signal before mixing. Furthermore we shows the effectiveness
of our system when we can not get the original audio signal before mixing, nor when we do not know
these parameters of the volume and the panning. In this case, we substitute the original audio signal
by the audio signal we record the performance based on the score. This experiment shows that we can

estimate the parameter of the panning in the same order as CD music.

keyword: Automatic Mixing, Frequency Characteristics, Stereo Sound Signal



1 FAME

FE, v Pa—F OB, TEEEROEMRL
B EDHBTRETHFRICIF LU/ ET ) T LN
HBE DI TE T, Bl &I AMBEET ST
T7/<. MIDI 8817V CEEZITV., TUINVEE
EAS I CHRTEOTRESEFRIERTE L
BHED LDl oTE L, ZOXHIKLTELNLF
EBfEE% CDITTHEA, FEBOREOT A 2— 4
RV T ERERBLTIF VI TELERDD, I35
VU OB RS EERT A EERFRBOFTSA
SUABKOBL TR ZAHERD D, BEMITIE,
VoD 3= P OFRHBRT 5 AREBHFIRI MO — b
OREEEREBRORVEIRZTF Y a—b0M 25
AFONRT A ZEREL, TR THABEHESER >
TVWAEEIEAV = 7 2RV TAREEROERY &
BT 2B DOEERITY, ThLOIEEE AHBZIEN
AT 5 i, REEERE B E 0T 2 D OIS
NETHBED IV IR —BROCEETH D,
0D, K XTROCDOBEELHED I LK
T, A4 DEBOTEEESEERTH I PR EL
Th. CDOIFV U/ EEHRT B LIIFERICRET
bhb, ., TOIXVUIEEIIFVL TV
7 ORRER & B ko TR TE R (1,

A TR ZEROHRO CDICR LT, REDRE
B LAELRVRIRICIBW T, FEBES M B IR
L. IV BRTIZEZENLT D, AT
IXFOBRERL LT 4V a—h, A=V 0HE
HEAT 5,

FPIFVUTRIOBLDOEBEEIELNIBEI
SNTERPITY, 3RBECORBIOVTIEEE
BRAGAZERCTHEFRBESEIX LV IT5, IFY
VI LEEBEREONT A ERETHZ L TEERIF
S DEARRERETET 5, KIC, IFVUH
DfEx DEEBEERBD I L BHEARVGEICONTR
BR%{7TH 2 LT, BEZEEOHKCDINT5HEIS
XLV 7 OMREETET 5.

2. TIIEEI v 7 OLBEDFHNIZ 2V TR, 3.
CRHRECZERCANTIEBIF VS EFET D,

2 BEIFOUTOREORNI

B%l t TO BEOTETBRERSE () ERT.
NOREEEZMATIRIF VU7 LEEREFRESX
Yr ., filt) £72B, TITIRVUTDRITZADROD
BE X(fi() M Ex 5, BH X BRET

bhiikA iRtk s,

X(Zﬁ@)= DX @
i=1 i=1

Ehiz, R (1) OT7—Y =EHITT Y EBROK
Wit % AV TR CRRRHIE S,

F{X (Zﬁ(t))} = S X{F(HE)} @)
i=1 =1

L,

F(fit)) = /—OO fi(t)e™Ividt (3)

TOZEDD, IXVUTOBRCHRBEAELRTO b
BRI T L % 30 /T B 1b Y BRI T S %
I TEBIEBDDS,

BEEHDONRT—% T xY a—b BT, TOTF]
2% (Vp, V)T RESHO V4 ) a—b% (V],Vp)T
L. WETRIE M L L. UTFOX D CEET 5,

B )
\ Vi Vr :

ARECIET + ) a— ARHE L =V FHEEEIT .
V4l a—AEERTOT Y a—b% o FTHH

HThd, BREMIIEKRNTERT D,

a 0
M = (o a) (5)

RV PEBEIAT VA SEEBEBOEMEEET
BEATHD, NV REICE, EEOTRERTIC
NETBHE (2. sin BREAVTHERT B HE 7] %
PRBINTWVWS, KBTI 2 0FEERATZ, &
fi P % -100< P <100 OFEEHCERL. P=-100
DeEE, P=0DLEPR, P=100 DEEEL
T3, .

HEATH M #RXTERT 5.

wo (BR)
LR RR
= =T, LL,RL,LR, RR 3AEETT 5 T D/$5 2
— 5 &FL, PEROTKRAD L ) ITRET 2, ~100 <
P<ODLE,



Music 1

o~ =

Music 2

: L
Music n R

B 1S %o

Fig. 1: The composition of the mixer.
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Table. 2: The patch name of used instrument

instrument | No. | patch name
Violin 50 | Solo Vin1
Viola 55 | Solo Vla'l
Cello 60 Solo Ve 1
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Table. 4: Our result parameter .

Instrument | Volume[dB] | Panning
Violin . -274 -23.0
Viola -23.3 -12.0
Cello -40.6 88.0 .
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Table 1. Average and variance of the evaluation value z.

B | mm | B9 00 S ¥ (107 LS dpan | dyz | dpan | dy,
¥ (AR (HEERE)
1 Pan 3.68 2.68 x 1011 3.68 2.68 x 1011 0 0 0 0
1 Vol 3.68 5.85x 10 1T 3.68 5.85 x 1011 0 0 0 0
2 Pan 4.86 1.17x 10710 703 5.37x 105 | 15.24 | 0.898 | 249.70 | 1.116
2 Vol 4.71 5.06 x 10 10 631 5.43x 10~3 | 13.27 | 0.816 | 209.16 | 1.101
3 | Pan 4.43 5.25 x 1011 616 3.44x 1075 | 11.74 | 0.710 | 169.74 | 0.707
3 Vol 4.39 3.47 x 1011 936 9.61x 103 | 12.23 [ 0.780 | 168.43 | 0.764
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Table. 4: Our result parameter

Instrument | Volume[dB] | Panning
Violin -33.4 -23.0
Viola -16.9 -17.0
Cello -25.9 33.0
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Fig. 2 Our estimations (a)changing the volume(l instrument) (b) changing the panning(1 instrument)(c)true
values changing the volume(3 instruments)(d)true values changing the panning(3 instruments)(e) our estimations
changing the volume(3 instruments)(f)our estimations changing the panning(3 instruments).

%5 5 UF ACE 2 bNTBOFHE (Pan, Vol[dB])
Table. 5: Initial value of solution given at random. (Pan, Vol[dBJ)
Instrument 1st 2nd 3rd 4th .
Violin | (-63.0, -34.0) | (58.0,0.0) | (-69.0,-1.0). | (37.0,-4.0)
Viola | (-02.0,-49.0) | (5.0, -2.0) | (-5.0,-15.0) | (74.0,-11.0)
Cello (84.0. 9.0) | (-70,-42) | (16.0,5.0) | (-90.0,-4.0)




