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ABSTRACT

Recording sessions of orchestra in a concert hall was held simultaneously using eight frontal
microphone arrays, seven rear microphone arrays and thirty-six spot microphones. The
comparison of these microphone techniques to find the highly preferred scale in subjective
listening test by seven experienced sound engineers was attempted. The result of the
experiments led to make a following hypothesis: the most preferred values of the ambience
microphone arrays to the front microphone arrays with the fixed levels will be possibly decided
according to common preferences of sound engineers. The estimated scores were around 1dB
in dispersion and -6x2dB in average. Furthermore, the related study of the C-value which
means an energy ratio of direct sounds vs reverberation to each microphone techniques was
examined. The hypothetical C-value was the index for the most preferred mixings on the
ambience microphone arrays to the frontal microphone arrays.
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Fig.1.1 Floor plan of The Symphony Hall
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Fig.1.2 Cross section of The Symphony Hall
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Fig.2.1 Layout of the microphone arrays

2.4.1. The Surround Sound Microphone Arrays
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5

Front Microphone Arrays

Fig.3.3 Preferable Levels of Ambience Array
on "The Marriage of Figaro"

—7J5 DT IZ Orchestra Front Line 75 ® FERfEIT
0.5m T, 1> 3 2OT LA AR F—F A R T
EDIHBENE VY, o TR U 2Rt~ 7 0
Tx U EBHALTND 30 12D LRSS
Dh7e N EHEERTE D,

Fig3.1~33 # R 2 L /i I % v JHIL.
30<OM8<5C ¢t 7%, 7ur b -~A7T7 1A
~OFERBER S D& EN X 30>0M8>5C &
HHSNDHDOT, br) EERERSERMTET D
ko7 ez R =T LA DL E
K& Lies&Exbhnbd, DT & 30 #if LT
LIFEDENS 25,

Fig.3.2 &Y. C-Pair D I ¥ 7 L~
MAEA 3dB T2 TWAENAD, 3.2 DiE) I
WA, C-Pair DU 7 A —H—DHDOFA LN
ML E Y B 3dB K& W S ) HEEICEE T 5
B EIFLRN,

£/, C-Pair ZfRIFIL, 7w b ~vA2T
LAWK T AT VBTV R s~ A 7T LA Dk
WXLV DORAITK 2B RETH D
FOVH D,

372.7VEIT VR -4 TF7LARDER

Fig.3.4-3.7 IZHBNCE T v v A e = A T
LA BORKIEI XTI L)L TH D,
75 736, 5C, DT & 30, OM8 ® 2 7' )L— 7|
ST ONDENAD,
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Pines of Rome

e 30 = OM8
A 5C = DT =

-10 ]

Ambience Microphone Array Level (dB)

-11 4
HSQ-N

HSQ-M IRT

0sQ-M 0SQ-F Asahi C-Pair

Ambience Microphone Arrays

Fig.3.4 Preferable Levels of Ambience Arrays
on "Pine of Roma"

Wellington’s Victory

* 30 = OM8

0] 450 DT

Ambience Microphone Array Level (dB)

-11 ]
HSQ-N  HSQ-M  IRT

0sSQ-M 0SQ-F Asahi C—Pair
Ambience Microphone Arrays

Fig.3.5 Preferable Levels of Ambience Arrays
on "Wellington’s Victory"

The Marriage of Figaro

< 30 = OM8
A 5 DT

Ambience Microphone Array Level (dB)

-11 i = T T
HSQ-M IRT 0sQ-M 0SQ-F Asahi

C-Pair
Ambience Microphone Arrays

Fig.3.6 Preferable Levels of Ambience Arrays
on "The Marriage of Figaro"

3.7.3. HIAI D &EE

Fig3.8-310 7 wm bk« A 77 LA RNZT

VEZLUR AT VA HEOREI TS

LXLERLELOTH S, HBIOREREZ RS
L HICEAT U EZ VR AT LA D
W ¥ 7 LoV DOREN IR D I T &
23 %, OM8 & Asahi, 5C & 0OSQ-M. DT &
HSQ-N & 5 2 it b 2RiIE, 11 1.5dB
WIRE - TERY, MR EDo T 5 i
XTIV OEIFD TN EBE I BN,
F£72. HSQ-M. IRT. OSQ-M & 9 [AlfEEEICE
P2 3 ODT L EL LA AT LA %M
RH & KEIF VU7 LUV HSQ-M<IRT
<0SQ-M &t 705b, b ~A 7 v 74+ OfFMN
PRE = InBE 2T N—2 ) 7L HSQ-M
< IRT < 0SQ-M &LL< 72> TEY | fiIH DR
YD B D ODRFTT D MEN B D,

30

Pines of Rome

=]

Wellington’s Victory -

A The Marriage of Figaro

o

Ambience Microphone Array Level (dB)

HSQ-N

HSQ-M IRT

0sQ-M 0sQ-F Asahi C-Pair

Ambience Microphone Arrays
Fig.3.7 Preferable Ambience array levels on “3 O”

OoMms8

@ Pines of Rome

4 = Wellington's Victory
4 The Marriage of Figaro

Ambience Microphone Array Level (dB)

1
HSQ-N

HSQ-M IRT 0sQ-M 0SQ-F Asahi C-Pair

Ambience Microphone Arrays
Fig.3.8 Preferable Ambience array levels on “OM8”
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< Pines of Rome
= Wellington's Victory
A The Marriage of Figaro

o
L

mbience Microphone Array Level (dB)

- - : f f
HSQ-N HSQ-M IRT 0SQ-M 0SQ-F Asahi

C—Pair
Ambience Microphone Arrays
Fig.3.9 Preferable Ambience array levels on “5 C”

@ Pines of Rome
@ Wellington's Victory
A The Marriage of Figaro

A
o
Ly

mbience Microphone Array Level (dB)

A

HSQ-N HSQ-M IRT osQ-m 0sSQ-F Asahi C-Pair

Ambience Microphone Arrays
Fig.3.10 Preferable Ambience array levels on “DT”

38. EE

3.7.3 Tl 7=k, THh) DR T VR,
BAFIANE S EEOENR T K -
AT TUAETUVET VR e <A T T1LAD
IFXVUITAGERDLDRBII NIV EBZLND,
ZZT 3MOVEHERENT L0, SdTKRE
DT —Z2 DV L EREREZHE L, ok
37 TR EF 2 oOF —HIIEHLI-FEE T
b, FH YL TILOTF—FIZLVEHE L,
Fig3.11. Table.3.2 |Z% DO EME R A=Y, Kh
DMLY — FAT 4 v 7 LR, t oARIZBT
% BWEFHXMEZ R LT 5,

Fig3.1l XV, Z7oETZ LR - =A7TLAD
B X ¥ 7 LUV DT O 5C DL
L 30 X OM8 DfHIZKEL 3T BB HMR
Mo, 7Zuar b <A T A DOFEEMT
FE< &, 5 CIE DT £ 0 LEFED S OHEEN B
TWAICEhb LT, REERSOEENST

1L DT LREILL HWITHIEZ 2 72, £ 0#HIE 5C
WH—fgmEDO-DEEZ BN D, 30 & OM8
ARRE D EREER S OF 07 I FERE
IZHZ 27,

Preferable levels of Ambience Arrays vs Front Arrays

Ambience Microphone Array Level (dB)
'

HSQ-N

HSQ-M IRT 0sQ-M 0OSQ-F Asahi C-Pair

Ambience Microphone Arrays
Fig.3.11 Preferable Ambience array levels vs Fronta arrays

INLEBZARDEDLE, BIEROERER N
FIRREL R LT e R~ T L
A ETHELTCWDHARRERD D, -7 v
Me~wA 7T VAICKTDHRERT BT
A=A ITLADL~)L I T b <A77
TLADEFRL~b%Z 0dB L9 i -6+2dB &
=25, (BL C-Pair &<, ) ZOEIZVZ
gy ReLa—FT 47 %ITHO ETORELEH
KHTHAI,

Table.3.2 2OV RAO9T7LAIZHT S

BTFVEIVR-RAITLAD
BESE U LARILKRUSUEFE KRS

~ _Frontall 35 | bt | sc | owms
Ambience
HSQ-N Avg. -6.84| -4.73] -5.49| -6.71
Con.nt] 0.43] 0.69| 0.95| 0.87
HSQ-M Avg. -7.59| -6.66] -6.11| -6.88
Con.nt] 0.77| 0.62| 0.72| 0.81
RT Ave. | -6.92| -5.69| -5.67| -6.99
Con.nt] 0.56] 0.71] 0.87| 0.72
0SQ-M Avg. -6.58| -4.62| -5.07| -6.07
Con.int] 0.69] 0.58] 0.87| 0.93
0SQ-F Avg. -6.77| -5.48| -5.46| -6.47
Con.nt] 0.86] 0.97| 0.70] 1.00
. | Ave. | -6.46| -4.98] -4.90| -6.32
Asahi -
Con.nt] 0.70| 1.16] 1.01] 1.14
. Ave. |-10.02| -8.52| -8.36| -8.88
C-Pair -
Con.nt] 0.76] 1.30f 1.18] 0.55
Front of
0SQ-M — = = -4.00
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¥ Table.3.2 2R TRENDIMAEDEIT.

A% O FEBIMMERICHWI A G DEERL
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Q74 ETLUVEDART (U THEELT)
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XTI UAUVEEREFIZLD-4AB LR D
iz,

4. A VINILALARAKRURBIE ECIE

41. A INILALRRYRABIE

IS % FEBR B L2 LN K2 D B G R T— A
kB4 VA VAR AEDN TR,
ANV ALVARALDKRODBND C e X
Reverberation (3%%%) & Direct (ER:7%) L=
X —t (RID ) ZxEE TR L7=H DT,
ERARKESVIFEEZEEDZ R L X =N RKE D,
T CEEE I X7 LUr DT
SNDRERRH BN E D MELE LT,

L}
- 8- - -8 - 0 i - - 8 -
' Lo

Fig.4.1 A—/LNFPHA & —J —a% & Hi i

Swept Sine & FREN D HIRE S (1 7L AfE
B R EChl S MIX L EE E RO A A —
TEEFT, ThEAE—=h—moHlE L, A
a7 4 o CYERIE ., BT ORI B AOAT
ZlickoTA UV RIEERENT S, ) &
FAWER—/LNICERE L7z 12 @R A —h—IC &
DEAL., ZEICA—F7 A N TGV A
TO~A 774 TREEITRN, e b
LICA VSV AL AR AR FHBE LT, Fig4.l
L 12 mRA E— I — %7 E L7507 C 15 f&T
DA VI PV AL AR AZRE LT, AfEFHT

WD FIRMEIT., SRR 7 g 0R
Kb 72 QDN EE AV,

CEEFUVEIVR -4 TF7LADEE
SXOUTLRIILEDEE

4.2,

A7V AL AR A p)rHRA)ICED C

BEHETLIZENTE S,
te
jo p2(t)dt
Cte = 10 |Oglo f ...... (1)
jt P’ (bt

ZIT,. 50T RERD CHEERD AT
DI T ¥ o RNDA NV ABEEE ) - X
TR v AT HRENS DA, ITU-R BS.1770
WCRENDBT T RRAA—=XZOT LI Y XA
WoTET ¥ RINVERE 1L THI I YT R
LTCTHERA RSNV AEE Uiz, $7-. Wefith
IZOWTHFENEQON L RANCENEET L~
A TITBTLA bR —~v AT T F R
DT, B ¥ —F v FTRMNIETFNEN
TEFE A t=012 & o7z,

Wiz, —fRICERET D 2 DOV AREDT &
i< L&, 2 o0F L L THITE HEMIX
30ms EEbNTEBY., ZoOKMEvEth- 2 %
AL TR SN D HERMOLNLTWVWD, T2
TABETIIA (1) Dte % 30ms [TRE LT, =
DOIFD CEIL Cy THREIND, Fiz, CHEZFHEA
T 556 BRI E 5 ToMrd 5 HiER
— WK TH D, = THLEEE. 500Hz, 1kHz,
2kHz DA 7 # —T v REIC W TERE N
Co ZHHL, EHITENLOEHEFET LS
EER -7z,

43, EE

Figd.2 ICRHEMEZ T, R TOMAG LY
IZBW T, Cyp fEIZ-1.5~+1.5dB (UL E > T 5
FOHMND, FORFEET 0.39dB T t HAAICE
75 BSWEEXMIX 027dB & 725, £/, /T
7735 DT & OM8 M#l L 30 & 5C DI/ T B
NHENHDL, ok, BEICFRBEOGTIETHEA
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FEWoR LTz,
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HSQ N HSQM IRT OSQM OSQF Asahi C_Pair Surroud Array
Ambience Microphone Array
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