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Real source vs. phantom source

............

*
-------------
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2.3. About perception theory...




e A phantom source is a fictive sound source. It is perceived at a location where
no actual sound source is.

e |tis produced by min. two loudspeakers reproducing a coherent signal

e The phantom source is perceived between the loudspeakers. It is shifted
towards the direction of one of the loudspeakers by level and/or time
differences.
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2.1. Introduction: the phantom source




Sound source = Phantom source

Sound 1 Phantom * R
source 6 source &

At, AL At, AL
between microphones between loudspeakers
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The Recording angle
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The Recording angle
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2.2. Phantom source shift by At/AL
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Real source, 15°right

Phantom source, 15°right:
1: AL=7 dB, At=0 ms
2. AL=3.5 dB, At=0.2ms

3: AL=0 dB, At=0.4 ms

Phantom source Nilirdtare @'
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e  SCHOEPS Microphone Showroom: www.schoeps.de/showroom

offers an interactive comparison between various techniques and microphones...

15
; Help.
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The guartet was recorded with four different sterea
pairs. Distances and angles of the capsules were chosen
in each case so that stereophonic directionality would
p be conveyed to the same degree, but other sonic

= characteristics depend on the type of miking.

Behind The Scenes

Equipment used:
- Stagetec Nexus prearnps and converters
- IMagix Sequcia 9

Piang  Ensemble  Sirger Speaker - No equalization, reverb or compression

ME2S ME2H MK 21 MEZ1H MK 4 MK 4V ME41

[> English

Deuisch
Credits

Francais

SCHOEPS Showroom SCH 9kE!‘::S



o AB, Decca Tree
— 2-3 * Omni (LF pickup !)
— Distance: 0.5 .. 2 m (decorr!)
— Most popular for orchestra recording
— Vague directional image, open spatial image

e ORTF, quasi-ORTF setups
— 2 cardioids (or var.)
— Distance: 0.17 m, Angle: 110  ° (or var.)
— Most popular for ensemble recording

— Good directional image, good spatial image
— low DFC

SCHDERS



o XY, MS setups
— 2 directional pattern or M (variable) + S (fig-8)
— Distance: 0 m, Angle > 90°
— Most popular for film, music, drama recording
— Good directional image, clear spatial image
— DFC often high, strongly depend on the setup

CCM 8 Lg oder
CCM 8 Ug

Richtmikrofon
CMC 641 Ug
(Superniore)

SCHOEPS

Mikrofone

Stereo microphones



UMS 20

M100C
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Stereo microphones: XY



CCM B Lg oder CM/T MS

CcCM 8 Ug

Richtmikrofon
CMC 641 Ug
(Superniore)

CMC 64 + CCM 8

MS-BLM

SGMSC (CCM4 + CCMS)
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Stereo microphones: M/S




JD Decca

. T 3*CCM2H
;_ T~ }J . MSTC 64 U, STC
M100C
IMS 20
MABT000
ORTF
Outdoor Set
Stereo microphones: spaced setups el EA)kE!?S



5.1 Surround




e The reference: perception of a natural source

Spatial impression
Direction DE)stankc]e, Envelopment
epth, Reverberance
Spaciousness
0 ms 30 ms
© Theile

Spatial reproduction SCHgEoEmSe



Discrete Signals: Diffuse Signals:

Correlated at both ears Decorrelated at both ears

From discrete directions From all directions
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Direct Sound _
Reflection pattern

Early Reflections
Real source

Reverb

© Theile
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Reflection pattern



Direct Sound

Reflection pattern
Early Reflections
Two-channel stereo

Reverb

© Theile
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Reflection pattern



Direct Sound

Early Reflections ,' Reﬂe.c’uon pattern
| Multichannel stereo

Reverb

© Theile
SCHOEPS
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Reflection pattern



Imaging area

€«

Early reflections
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Reverb
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Pair (LS/RS)

LS~

Developing a 5.1 Multichannel Microphone setup:




e Example: 5 cardioid (CCM 4) setup with windscreens:

SCHDERS



e (Calculation of Surround arrays:

e  M.Williams: MMAD, MAGIC arrays, Critical Linking
http://www.mmad.info

SOS Quick Reference Guide 0 Front Triplet Coverage = 70° + 70°
Supercardioid Microphones - '-atefa':“k“;e'!‘ gOVerﬂﬂe = g::
(11.5dB back attenuation) 0 LR COMage =
Plan No 1724

330

300,

T {11.3cm
1

Lo
L

55.5cm 270=

240

Electronic Time Offset = 0.3 mS

Front Triplet is delayed by 0.3m$S
with respect to the Back Pair

210

180

SCHDERS



OCT Technique:
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a =30°

OCT setup

a =90°

OCT: no Crosstalk

LCR
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OCT Surround using 5 SCHOEPS CCM compact microphones and
the stereo bar MAB1000

40 - 100 cm
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OCT Technique:

Imaging area

Early reflections

R <€ >

ﬁ:-\ Reverb )
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/ﬁ\ nund Samp/e #6

Lyon: OCT Surround-
_ Early reflections OCT+Hamasaki
OCT + Hamasaki square B S
Reverb
________ Oc | J
L h I | R
e — e — O
____________ ST m e mm s mmm— o
>2m
y L GO FCORA
>2m
MG (o RS ¥
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2.6. Spatial



Double - M/S

free Plug-in and Audio Samples
online:
www.schoeps.de/dmsplugin.htm

Virtual Mi h
e SCHOEPS /&2)
Cente(.- - . : 0.36 ante

ofone ’_-i‘—’
Double MS Tool u

SCHOEPS
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Surround main microphones: Double M/S




Double MS: The M/S principle

*
M=L+R (M+5)

S=L-R ‘(M-S)

N |~ I\JIH

SCHOEPS

Mikrofone

Surround main microphones: Double M/S




Double MS: The M/S principle

e Front M/S pair
e Rear M/S pair

e Combined
Double M/S triplet

links GD rechts +

Surround main microphones: Double M/S

SCHOEPS
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e Double M/S with shotgun
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2.8. Surround main microphones: Double M/S



Decoding variants: oy’ Aowsw
. cable adapter of

e 2 M/S Matrices '-

® Hardware (M DMS) ccm&t

WSR DMS LU
Front  (fgure-8) "!_' "‘ 'L e

CCM 4Vig
(cardiord)

KDMS 5 U,

XIR-7 exten—\\

sion cable,
5 m long

e Free Software (VST, RTAS) i

passive matrix

www.schoeps.de/dmsplugin.htm SRR ﬁg
é 21

Double M/S set

Virtual Mi h eve
e SCHOEPS /22\
Center Bl a3 Canter Double MS Too U

57 DEMO af DEMO
d Sample #9 Sample #10
Schostakovitsch Schalke
Klavierkonzert Volksmusik

2.8. Surround main microphones: Double M/S SCHOEPS

Mikrofone




Ambience technigues for
Stereo 2.0 and 5.1

Helmut Wittek, September 2013
www.hauptmikrofon.de

Helmut Wittek, 2013 SCHgkIrEOE}nSe



Contents

 Ambience: how do you record it?
e The 3 ambience layers

« Microphone placement for the 3 ambience layers

* Making decisions:
Layer mix, tonmeister taste and practical requirements

* Microphone techniques

o M/S, X/Y, ORTF, A/B, Double M/S, Double M/S with Shotgun, IRT-
Cross, ORTF Surround, Theile trapezoid, Hamasaki Square, 5
cardioids, Decca-Tree, ...




Discrete Signals: Diffuse Signals:

Correlated at both ears Decorrelated at both ears

From discrete directions From all directions

© Theile

Spatial reproduction SCHQEOEE



Signal type Room signal properties
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Microphone geometry for recording diffuse sound:

Ambience components: diffuse sound SCHBEOI;E




Microphone geometry for recording diffuse sound:

Ambience components: diffuse sound SCHBEOI;.E




Microphone geometry for recording diffuse sound:

Ambience components: diffuse sound SCHEA);EOI:,E




Microphone geometry for recording diffuse sound:

Ambience components: diffuse sound SCHEA);EOI:,E




Diffuse field correlation (DFC)

XY, 90°, XY, 120°, Blumlein,
Cardioids Super-cardioids 90°, Figure-8

0.75 0.23

Q | @

SCHOEPS
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Ambience components: diffuse sound



Diffuse field correlation (DFC): coincident setups

Korrelationsgrad einer koinzidenteg onanordnung

; iy v ! :

— Acht (a=0)

— Hyperniere (a=0.25)
—— Superniere (a=0.36)
— Niere (a=0.5)

— breite Niere (a=0.65)
- Kugel (a=1)

Korrelationsgrad

| J i

i i
30 60 90 120 150

Offnungswinkel
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Ambience components: diffuse sound




Diffuse field correlation (DFC)

. Diffuse field correlation (DFC) .

1

DFC

0.6

0.4

N R P

Kohérenz

-0.41-

— A/B 10cm | |
— A/B 50cm

— XY Cardioids RN L AN W N—
__ ORTF i L

10° 10 10° 10 10
Frequenz in [Hz]
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-0.6j

-0.8j

Ambience components: diffuse sound



Signal type Microphone signal properties

- Diffuse
Noise

Sounds
(single)

SCHDERS




Choice of the setup: 3 Steps

Step 1. Ambience layer mix: what is my ambience composed of?

Possible
Direct sound Example microphone
P setup for 5.1
Surround
- Film ambience without :
X X (with Center)  discrete noise 5 Qs
X X (withou’g Center) Conzert hall ambience Hamasaki Square
X X (Withou)t(Center) Stadium ambience for Sports ORTF Surround
X X X Documentary ambience with discrete 5 wide cardioids
(with Center)  sources
X . OCT Surround,
X X 3 only in front) Orchestra in the concert hall OCT + Hamasaki
: : Double M/S,
X X Dry outside ambience ORTE Surround
Dry radio drama recording
X in the studio DioJaie hhs

Choice of the setup SCHgEofmse



Choice of the setup: 3 Steps

Step 2. The individual taste of the tonmeister and his priorities:
- Choise of the directivity pattern and the microphone type

- Relative weight of sound colour, depth, immersion, room

impression, directional imaging, naturalness, stability, etc.
Step 3. Practical Aspects

- Size, suspension, windshield, flexibility, ease of use,

simplicity, price, postpro-options, etc.

Choice of the setup SCH%EE}E



Ambience microphones for Stereo

J__'_L

A/B

ORTF

Coincident

Froat

Decca Tree

SCHOEPS
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Ambience microphones for Stereo




Ambience microphones for V Surround

% o I% m
IRT Cross
(+f) ey ()
Hamasaki Square
MMAD/INA/OCT/Equivalence Coincident
\ ‘ -g.
E
Decca Tree £
ORTF Surround

SCHOEPS

Mikrofone

Ambience microphones for Surround



Double M/S

e Compact, flexible and practical
e Only 3 channels for Surround

e Decoding with 2 * M/S-Matrix,
Hardware decoder or Plug-in

e High DFC if more than 3 output
channels are used;
maximum 4 Outputs are feasible

e |f decoded properly:
— Average room properties

— Good sound colour;
good iImaging propertidg=

.’¢114}‘| '.

Correlation

SCHOEPS (2

Freguency (Hz)

SCHOEPS

Mikrofone

Ambience microphones for Surround




Double M/S with shotgun

e Using a shotgun for the Centre
channel: ideal setup for documentary

e Compact: Surround setup with
windshield not larger than for Mono

e flexible und practical

e |f decoded properly, good spatial
properties

e Only 3 channels for Surround:
shotgun, Fig-8, Cardioid

e Simple decoding with 2 normal M/S-
Matrices

Ambience microphones for Surround



IRT Cross

e Open room sound, 360> .
very good 360°- Imaging
Imaging i .
e Basis spacing:  Cimmmm e
— 4 cardioids: 25cm =
— 4 supercardioids: 18cm ﬁ

— 4 wide cardioids: 31cm

IRT-Cross, 25cm, 90°, Nieren

B F F;‘O-'\'T ﬂ

Correlation

4 L R R
10 10° 10
Frequency (Hz)

SCHOEPS

Mikrofone

Ambience microphones for Surround



e |RT Cross: Application

&

1 i
[CR S
$ 2
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e |RT cross for Surround atmos:
— 4 Cardioids at 20 cm - 90°
— 4 Supercardioids at 14 cm - 90°
e  “ORTF Surround” for Surround atmos:
— 4 Supercardioids at 10/20 cm - 100°/80°

SCHOEPS

Mikrofone

2.6. Spatial reproduction by multichannel stereophony



e |RT cross for Surround atmos e "“ORTF Surround” for Surround atmos

— 4 Cardioids at 20 cm - 90° — 4 Supercardioids at 10/20 cm -
— 4 Supercardioids at 14 cm - 100°/80°
90°
0 (AR >
( .................. )
< >

SCHOEPS

Mikrofone

2.6. Spatial reproduction by multichannel stereophony



e |RT cross for Surround atmos e “ORTF Surround” for Surround atmos

— 4 Cardioids at 20 cm - 90° — 4 Supercardioids at 10/20 cm -
— 4 Supercardioids at 14 cm - 100°/80°
90°

SCHOEPS

Mikrofone

2.6. Spatial reproduction by multichannel stereophony



e ORTF Surround below the stadium roof

SCHOEPS

Mikrofone

ORTF Surround: Football




1. Main mic:
ORTF Surround

2. Stereo spots:
ORTF Stereo

3. ,Close-Ball*:
SuperCMIT

4. Mono spots:
Single CCM

oRTr DRTF Rycos ik Rycots. b,
@ Burrourd Bet Etwren Ser ? hﬂ.:hﬂﬂw-m ﬁ m":ﬂml

— o ncibiis gl e ® HES

The standard multilateral microphone plan

ORTF Surround: FIFA-WorldCup 3CH sl)kgo!fzse



ORTF Surround

e 4 Supercardioids, 10cm/100°+ 20cm/80° | 2 ]]
e Compact and practical o

e Open room sound + ideal 360°-Imaging
(same as the IRT cross)

e Plug&Play: special windshield,
suspension, Multicore mit Multipin-Plug | 7

ORTF Surround, 10/20cm, 80/100°, Supernieren
L [T PR B a1 [ roseeresaeer R e

Plug&Play |

0.6 ==

04— | TS —

02 AL

Carrelation
(=]

TNIS - MNEE -
e
06|

L
10°
Frequency (Hz)

SCHOEPS

Mikrofone

Ambience microphones for Surround




Theile trapezoid

e Room microphone for Front-Back-
Scenario; not for Layer 3, ideal for
layers 1 und 2

-

e 4 cardioids,
facing
backwards: d = 60 cm

e Optimal attenuation

of direct sound Audience
from 0° microphone
o Q\ N A ’ Rg
i1 60° /. 60° /
‘O’ “ 60° fe)

Correlation

? 107 10

Frequency (Hz)

Ambience microphones for Surround

SCHOEPS
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Theile trapezoid

Photos: R. Bihler, SWR

SCHOEPS

Mikrofone

Ambience microphones for Surround



Hamasaki Square

e Room microphone; L &) - 2™ . cp R
not suitable for

Layer 3-Signals,  >2m
ideal for Layer 1
and Layer 2 LS @O CORS [T T T T 7 7
e Extremely large | / |
spacing, not handy =
o Open room SOUﬂd, DFC = 0! 1{‘5”:”"Hamfasa“‘:m o

extremely low DFC

e Large attenuation of
direct sound from 0°!

e Optimal reproduction
of early lateral
reflections

10° 10°
Freguency (Hz)

Figures for the pair L/Ls; d=200 cm

SCHOEPS

Mikrofone

Ambience microphones for Surround




5ch — Equivalence setup after Williams/Theile/Wittek

e With Centre channel

e Geometry is calculated after e.q.

Williams MMAD, INA or ,Image

Assistant” :
e With normal, open or wide cardioids =
e Very good

sound colour Stabile .

360%

e Very good room and Abbildung,

Imaging properties toller Klang

e Not compact;
needs large spacings
and single windshields

Carrelation

i ;
10° 10° 10°
Frequency (Hz)

Figures for ,INA 3“

SCHOEPS
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Ambience microphones for Surround




5ch — Equivalence setup after Williams/Theile/Wittek

Williams ,Umbrella“: flexible suspension O @
iy Y

SCHOEPS

Mikrofone

Ambience microphones for Surround




OCT Surround

e |deal for Front-Back-Scene
(Layer 3 only in front)

e Very natural room and imaging
properties

e Not compact
e Good sound colour Ideal for
Front/Back-

e Optimal attenuation Scene
of Crosstalk = large
stability of the image

e More Flexible:
OCT + Hamasaki Square

Correlation
.

10° 10° 10*
Frequency (Hz)

Figures for the pair L/C and C/R

SCHOEPS
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Ambience microphones for Surround




OCT Surround

40 ¢cm

b+20cm

LS

Ambience microphones for Surround

SCHOEPS
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Omni setup

e \Very large, not compact

e Uses Omnis = often preferred sound
colour : T

Wic Mer IR

. 26 | ‘Signal Relafionships.
e Very good room properties EENN mmm)

e Average imaging properties, yet stable

" 2Mics =218

|deal
() sound

Correlation

10 10° 10
Frequency (Hz)

Figures for L/C=111 cm

SCHOEPS
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Ambience microphones for Surround



Practice: Sports

Soccer: ORTF in the curve J’\TFV

Soccer World Cup:
Double M/S and ORTF Surround

SRBEE SSSE0080 BsesD Bakis
SORERS DEBSEEES BIBBEEEE 288 Abassacs Sssssass
" . [BEAREE SE8ABBEE Sbm
S SSSEEEE FAFEEEES EELIGEIE FEESIEE Riiiiii
1 2 n' ; ;

e

''''''

SCHOEPS
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Ambience microphones for Surround: Examples




Practice: Film

Double M/S with
shotgun (A. Zacher)

(F. Camerer)

~sound only* with M/S

5 wide cardioids [

IRT Cross

Ambience microphones for Surround: Examples

SCHOEPS

Mikrofone




VDT Seminar ATMO(Ambience)

-
/ A Berlin Ambience techniqe x % | : B —— ﬁ‘h

&« C  [1 atmo.hauptmikrofon.de

ambience.hauptmikrofon.de

- 5* 6 Audio samples
for Download

- Listening test can be
performed

- Descriptions of the
setups

- Download of all
Seminar talks and videos

- Thank you very much!
- wittek@schoeps.de
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Berdin Ambience technigues, July 2012
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*  Aufo-Ssmples (713 M3)

Sterew [}
1 Berlin = b
o WDT-S=minar "Almosufnale Letening Test & Sedin 2012
{G=rman])
1 ORF Surmoerd techifinue
o ¢ Mirophone setup 1 " Omnis”
*  Downiosd DWT imags
+  Lstening bt e v Microphone setup 2 "Wide candioids”
B
i opn bl yoe v Whcrophone setup 3 “IRT-oross"
Dec 2011)
‘mper S o

¢ Mizophone setwp 4 "ORTE Sumrcend”

» Miophone sstup 5 "Bouble MS
T e e

{0 200 » Mizophone sstip 6t "CMIT Double MS"
Ressturces [}
- 5 ambience recordings:
PR ST A N

ambience.hauptmikrofon.de
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