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anﬂ: 'Ij-%ﬁl‘] 1:/_]_\Targets of the Webinar

ESLE AN FFTHIIEC 60268-211wE (FIamNiNBIRzESS)
Apply the new IEC standard 60268-21 in practice (e.g. testing an active speaker)

1B A AU B B3 S E IR E BT T A FMUE petom

the acoustical measurement in normal rooms by generating simulated free field conditions

INRAENENEF i FImm s 5 BRI [BRIHEEAER speedu

|rect|V|ty measurement and mvestlgate speaker room interaction

EMNBAA TN ESNE NSRS S ERHESKE

Comprehenswely test the signal distortion generated by artificial test stimuli and common audio signals

%L'Fi;ﬁ})J E % ﬁ%lzﬁ B#\ = \{‘@B‘ZIE Interpret measurement results, avoid

pitfalls, other tips

'{—_l' = )')\, Z}EEIJ @IE*DL@EED'FF{EQ:I:A?L;E Linking the physical and perceptual

evaluation of audio systems

ijieﬁﬁﬁ'riﬁ:—[]@ Discuss open question

—~—l
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%_1: 1st Section
(BEF b)) mFESE

ACOUSTICAL (OUTPUT BASED) MEASUREMENTS

/ﬁ\ E 'IS(*EEE Agenda today

Ij_,{t %I)\JITEF'EI]EJL Problems in testing of modern devices
IEC 60268- 211:]TIETIEQ¢‘E’J%EI;&E* Solutions provided by IEC

Standard 60268-21
=AY A2
*/T/ﬁ,)”\U Ezj—\#l: Standard measurement condition

%-'_XT_I-%IE}_‘_% EIJ E EE*DWIE TE Freedom, flexibility for the particular

application

*BTI«EEIJ % Consequences for the practical work
ﬂaﬁ\ 'L—_]-'Lb Questions, Discussion

OO0 W NP
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Testing of Passive Loudspeaker Systems

WA TCRID R a8 258

Amplifier Z7p¢
u, =
——%— S 0
Stimulus Terminal —
) voltage e=1m  SPL output
¥ B PR . SPLEGH
Passive speaker
ToRE S

EMIAKEAIMESHRimEEEU. (RN TARREIAIIZEPY) Sl
Bes AN TCIR A e R StHUBE DA (ISZIRIEC 60268-5) .

Defining the terminal voltage u, (corresponding to an nominal input power P,) of the amplified
stimulus was the simple and convenient basis for testing transducers and passive loudspeaker

systems (see IEC 60268-5).

For example, the sensitivity of a passive loudspeaker can be expressed as

Blan, TRZFERNREETLARTA

L,=70dB @ 1m, 2.8V (1 W)
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Modern Audio Device

M EImE R

control parameters
(e.g. attenuation)

e EEBE (BENER)
Q.

Analog input \\9—’5—

H-1 - A "( m
AL ca mand !
o Far Field i3
’ driver
Internal Player
NEEIES
Audio File
B
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Consequences for Testing

MIXAYEER

Transfer behaviour depends on the
Contr0| parameters input ChanneI, ContrOI parameters

(e.g. attenuation) and DSP

EHISE (HIaN=IR) (BT AR FRNIE
H 8, =FISEFIDSP

Wireless

so

Analog input
A o b e T
_-. u, N * Far Field iT3%
| ;
: Black box '
wav ERF
Audio File
%F)ﬁj[ﬁi No access to the transducer voltage u,

BRI E R Eu
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Poll:
JLdh .
*SZEEEE-

Do you measure the sensitivity of active audio systems?

CRONEFGREMARFNIREE?

e NO&
e Yes &
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Problems for Testing Active Audio Systems

W REMAR SR

selected input

channel ﬁfqtﬂﬁ
BNEE

Stimulus @ """"""" Lot Sound output
Vo1 Y=t}

Active audio system

BIREART

Input level, voltage, electrical input power become less useful for defining the test condition!

AR, BE. BABRDREE NGRS ABER!

Issues of how to: ﬁ'ﬁ%ﬁ@;&
specify the amplitude of the stimulus?

A EARRIEE ?

benchmark different devices having different input channels’?

RIS EER AR N EER AR S T 2EN?

ensure repeatability and reproducibility of those test?

A{ATEBERARLE MR A EE S 1A P AR I ?

avoid an overload of the device under test?

e SR ARENI B e ?

define small signal measurements?

NAIENAMSENE?

find a simple and practical solution?
AR B ST AR T 27
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Solution provided by IEC 60268-21

IEC 60268-2 1{2(Ha0ERR T ==

Define setting offﬁ)liﬁ%

control parameters (e.g. attenuation)

i ctonof EHISE (IEIsER)
E@)\B—‘Z;ﬁ Wireles:s M
i o0 ll
FFIE BN <
Analog input ; ?:\Ff?%ugtion point r,
Em,o—b S D L SHERe
:————N} ) SI:)I—max(re)
| Black box
Ry =Ef Maximum SPL value
X ASPLIE
Audio File
Epi0Yes
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Maximum Input and Output Value

S A M E

Stimulus Constantcontrol parameter = ~ _
-~
N ~
R %
~) o > »
J SP .
max
\/ Primary characteristic
secondary characteristic =
gasonda — FEFH
RERE Calibration process
KIETFE
Rated maximum input voltage u,,,, Rated maximum (output) SPL .«
ﬁ RABABEU,,,, ﬁﬁ WA (fd) SPL.
Good for (passive) systems with a single input and Universal approach for passive and active systems

constant transfer function between input and output u)?ﬂ]ﬁ: VZ%Q}EE/J Eﬁﬁ/%
ﬁﬁﬁ?ﬁ-ﬁ%ﬁ\iﬁ)\ﬁiﬁ)\ﬂiﬁﬂj « Can be applied to any input channel

ZBEHEEFERSN (TR) a] N R THEHEm N EE

Z%QE « Can cope with gain controllers, equalizers, limiters,
I\~
Depends on the input channel protection syt il

ST RS N\ LAWY TIE ST EIEE. 9E2s. [RHIZS.
Eggigfr?{h)e\c}o?tjaparameter 1%1:):'/?2%#0
R T =628
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Who determines the maximum SPL value ?

IHERERASPLIE?

© %:ED{Q """""""" - SPL ax(re)

Stimulus

Active or passive
audio system

=P ) T
Definition by IEC 60268-21 FHIEC 60268-21E N

Manufacturer rates the measurement condition (e.g. stimulus, position, environment)

HISEPENESM (FINEE. &, HiR)

Manufacturer rates SPL,,,, based on information from design, practical measurements and the target application

shEERiERIT. SCARUEFBIRN A FEERITFESPLmax
Requrrement %X

DUT can reproduce a defined test stimulus at rated maximum SPL

DUTRJLAEEE SR ASPL FEILE X AYUITU AU

« DUT will not be damaged by the test stimulus during 100h power test

100hINZWEHHAE, i ASIRARDUT
Benefit 'Q_?rﬂ‘

+ Maximum SPL value is meaningful for engineering marketing, finaI user

RARISPLENTIE. miFEH. REAFHEE
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Rated Conditions: Test Stimulus

BE A MBS

A o = > - SPLy(T)

f' 1EUI Stimulusfy@ﬁ}}?ﬂ

Active or passive
audio system

Stimulus Properties (IEC 60268-21) stated by the manufacturer:

ISR ERTARHE (IEC 60268-21) :

. Broadband (pink or white noise, dense or sparse multi-tone complex)
™ (MLlEaRE. BEEaRENEEE5E
. Lower and upper limits fl and fu of the rated frequency band

BUESMERHY_E N PRAFOf
« Shaping of the power spectrum (e.g. typical program material IEC 60268-1)

NEERIETY (HIANEEERRFAHHEC 60268-1)

Crest factor (Kurtosis)

RIEEEL (IEE)
Benefitll_?rﬂ‘

* The test stimulus represents the typical program material in the final application
WUERIAER T SR N PRI BRE Rt
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Evaluation Point r,

\——

'Ll i

Active’gripassive  /
audio system

T EEATA

For example: I m distance on-axis

ATt L1m A5

Is the evaluation point in the
near or in the far field ?

THERETLIZER
Vi

[E)=1

Manufacturer states the geometrical conditions (IEC 60268-21)

HIEEMRE 7 JUAI5%4 (IEC 60268-21)

Position of the audio system (DUT)

E3&St (DUT) RINVE

Reference point rref (e.g. cone center)

SE [ (FlINEEFL)

Reference axis (e.g. perpendicular to cone surface)

S (flEETSERH)

Orientation vector oref (e.g. upright position)

HEAEo« (FIENEME)

Position of the microphone

2 e XA E

Evaluation point re (usually on the reference axis)

AR (BEESSHL)

evaluation distance re between reference point rref and
evaluation point re

S Ar A G Ar-Z BTG EERSr.
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Why are Far-Field Conditions Used ?

T 2B E R A ?

Near field

Fi7

1/r law is not applicable
in the near field

1UnZNAERTF R

SPL over distance at 500 Hz

500 HzBISPLSIEERIX R

In the far field of the source the sound level falls 6 dB per doubling the
distance (1/r law)

EERNIZET, IEREEEN—E, FERNE
6dB (1/rnZEN)

—> Used for extrapolation of the measured sound pressure to a longer

distance FR TG ISHIRE EIMER B 1KATIERS

0 10 distance r 100
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Extrapolation of Far Field data

TS SRR M

Far field 17

‘\lear field 1137

Measurement distance

o— “ > MEEE
== - - -

Not applicable Z:ﬁﬁa Extrapolation Mt

H(f,1,,0,6) = H(f,1,0,4)Le

2

6.1 kHz at distance r=

Requirements:

TR

Contour Plot +  free field condition (direct sound)
= B At ()

180 QLJ m“’f"‘fw L] far field Cond|t|0n

i)

Balloon Plot LG
Polar Plot = - « same direction (¢52 ¢, 0, = 06,) HIF

J7 (4, = ¢y, 6, = 6))
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How to Ensure Far-Field Conditions ?

SRR S

Requirements E3Kk

» Distance£& 1, >>d

extrapolate o0 extrapolate o0
(critical for large geometrical dimension d, e.g. line array) W region of validity only
Off FRAH LTI A (HIIZeRE X ntrefarfienrotg o7
) ~
glf) E2HKEEH) N\ ~/
A N
. o /
 Distance/E5 1, >> 1 / \
(critical at long wavelength 1, e.g. subwoofer) / \
O PRI EHEZE, I | |
2 ) \ 7 /
Y \ Jar T~/
\ /
1 SZ7z N\ /
e RatioftFr,, Id >> dii A~ A
(critical at short wavelength A and large radiator / ~ _ e \\
dimension d, e.g. panel speaker) » T, \
(LEF7 % A FT K 355155 ]~ fd 7R extrapolate 90 extrapolate 20

e, PIIEIR 27 )

- Large loudspeaker systems require large anechoic rooms ! (e.g. line arrays)

ARE G ERARHEEALEEE!  (HlanziEs))

KLIPPEL-live #1: Acoustical (Output Based) Measurements , 17 <+ > ‘



Relevance of Near-Field Characteristics

T4 R E T

Sound Pressure at 7.6 kHz

1. Sound source has large dimensions (e.g.
line array)

FBRRIBRX (Fangepssl)

- anechoic room is too small JHE 2= A\
—> measurement point not in the far field fﬂﬂ

ERAEITT

2. The listener is close to the source (e.g.
personal audio equipment, car, multimedia, studio
monitor, home equipment)

IFSERAESE (Fl20, PASM
iRF. 5F. SEREK BEEENE
. KARSE)

- far field data are less meaningful TTIZ&EY

EEXAK

<

iCapture
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Free-field
condition

B 5<1F

Half-space,
free-field
condition
FTEH
TG54

Diffuse
sound
condition
VA =0
#

Acoustical Test Environment

el

Simulated

free-field
condition
==k
1

Simulated
half-space,
free-field
condition
reflecting ﬁ%‘hﬂ/‘( _2'&’5?/57

boundaries AZ
REHEINR BETFIE

Bt s+

Target
application
/ condition

SEEEEEEEEEEEEEEEEEEEg
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Free-field Condition according IEC 60268- 21

HFIEC 60268-218YE 14

Problems [a) 8

Anechoic rooms are not perfect! Insufficient absorption generates wall reflections and standing waves at low
frequenmes

BEHATER! RIAESES-EEERGIFIIER.

Flnlte size of the half space! Edges generate sound reflections.

S| st > A H-===r

FESEABRRT! Lsar~ERERE.

Gating techniques are limited at low frequencies! Insufficient distance to the boundaries (ground, walls,
furniture) generates reflections which can not be separated by Wlndowing of the impulse response.

| PRI AEIRSASZPR! EUL_%! (iﬂaﬁ B, xE) ARSI TERIR
SITTRBEIL KN INEH T B

Consequences [5G :

Error in the measurement of the direct sound radiated from the DUT.

NEFIMDUTEESTHNEIAFBIRE.
IEC Requirement IECEK :

State the limits of the valid frequency range where the measurement errors in the sound pressure exceed +0.5 dB in
amplitude and £10° in phase.

BB E R R A E ENNEIRERERIZ+0.5 dB, #BnEd+10°,
Practical Solution SCRRERIRTTEZ:

Near field measurement with separation of outgoing and incoming waves.

EZNE, SEHEIFIAGTK.
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Other Test Conditions

SneplmeS e

IEC 60268-21: Sound System Equipment, Part 21 Acoustical (output based) Measurements describes in
detail:

IEC 60268-21: EHIIRFIRE, B21HHEF (BT L) Bl

SIFMEAT
Climatic Test Condition

SN

Preconditioning of the Device

IR FRAL IR

Mounting of the Device under test

b == u NN [ AR~

ﬁﬁ%&lﬂ”lﬂ =E]

Additional information required (e.g. type description, design data)

FFRHEMEERE (FIRN2SBintE. IRITEUE)
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Summary of the 15t section

%__Ij ILJ\Q:I:

The value SPL,,, is the basis for acoustical testing of modern audio systems

SPL,[ER M ERER = F i HIEAL

The manufacturer shall rate the SPL,,,, according to IEC requirements.

SR RN RIEIECERITFESPL 1oy

The manufacturers assures that the device can generate the SPL, ., at the rated
condition without damage.

SR RIERE A LMERE S R SPL oA BHRIA.

The manufacture determines the physical and perceptual audio performance at the
rated SPL,,,., according the particular application.

%J Eﬁ*ﬁ?&%ﬁ%ﬁ' N R SRR RE R SR SP L o AT YYD RS
=
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Discussion
™1
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Open Questions

AT ‘I:l B
How to {1a] J:FE& I\ﬂzl jﬂ\-

perform standard measurements in a normal room? r %\@;%| B L'fj'*](l l)\J

generate SIMULATED free-field condltlons according IEC 60268-217? & Ejz{T_J |EC

60268-21 e E FE?
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Open Questions

FF R ()R
How to {[4T]:

perform standard measurements in a normal room? 4% ?_ IE%%[E—UL? i‘d‘j_i;ﬁ;)\JE’)
generate SIMULATED free-field conditions according IEC 60268-217? EEEJZ{-_]' IEC

60268-2 1R B HRIAFRIF?

The upcomlng 2nd webinar will address:

IR THISE IR RSN S I1E

Practical limits of windowing direct sound in the impulse response

XI Rk N PR EIX F i T INE IR AISERRPR !

Near field scanning and holographic processing

TiZiEf e S IE

irect sound separation by modeling the wave propagation

B ELRIEED B EIX

| [T
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Next KLIPPEL LIVE Iin one week!
T—"MNEEIRIKLIPPEL LIVE!

m‘tﬁiﬁﬁ% EE?&EJEHE’JJJ];K Modern audio equipment needs output based testing
nﬁ%lﬂ*ﬂhﬁﬁﬁ ;ﬁ!]ii\‘, Standard acoustical tests performed in normal rooms
M3D5ﬁﬁjd]$¢ﬁkmﬁ ME’J ;:.'L[{, Drawing meaningful conclusions from 3D output measurement
I:FE ,ﬁlﬂg#ﬁ}uﬁ&%ﬁ# Simulated standard condition at an evaluation point
%j{SPL ﬁ%i&'{ﬁﬁ)‘{ Maximum SPL - giving this value meaning

?&}%Eﬁ Eiﬁ&ﬁ%}( ,)\Jg Selecting measurements with high diagnostic value

mmfﬁr éﬁ ﬁ)\EWfEEEJHjE{EE Amplitude Compression — less output at higher amplitudes
E}&%E;}Jg Ei Ej‘z Harmonic Distortion Measurements — best practice

Eﬂ%g ﬁ?l:l_’,%ﬁ{'“ -5@?7 Intermodulation Distortion — music is more than a single tone
10 B?](IEP%E E =R ﬁ‘fi‘jj\ ﬁkBEj Impulsive distortion - rub&buzz, abnormal behavior, defects
11. *i'l&%{tF-FﬁimF EJE"JE;E Benchmarking of audio products under standard conditions

12. ﬁﬁ%ﬁﬂg_}nﬁ “_’, Fﬁ%[IiZHE Auralization of signal distortion — perceptual evaluation
13. jjr_"igEElﬁIEﬁ MEIS'J’ \E Setting meaningful tolerances for signal distortion
14. I:FEanEgﬁkSPL{E Rating the maximum SPL value for a product
15. %‘%&%&ﬁﬁ)\ﬂﬂ%‘ﬁ%ﬁﬁu\ J],:-l:t Smart speaker testing with wireless audio input

‘°9°.“.°’.°“:‘>9°!°!"
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