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Relationship Between Objective Measurement and Subjective Evaluation

EEHEH Objective Measurement SR Listening Test
o 15 15F A 2 1 EA PR RERRENRAESY
based on and limited by modeling reflects listener ‘s sensations and preference
FHUERAREERAME « BEAGI T =
Characteristics reflect selected properties only requires test strategy (double-blind, psychometrics, ...)
NEHR AN G, HE8s 2N, B, < HRERE
URERRENHNENTESEEZRE time-consuming> expensive s
can not consider full complexity and interaction between '%ﬁ%ﬁy 73‘3 ﬁgﬁéi%g\] 1'% f/jF,H/i\g%%E@ %%%ﬁ@ﬁ”%,
stimulus, speaker, room, ear, listener s expections results depends on listening condition, listener s training &
experience
Measurement Perceived
Results < > Audio Quality
relationship?
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ERELHAAIE IEC 60268-21
Output-Based Measurements IEC 60268-21

Neglecting distributed nonlinearities
(e.g. nonlinear break-up modes)

Sound Power Room Transfer Function Rate_d
Hy(f,r) response H,oom(f, 1) (IEC 60268-23 maximum SPL
(lEC 60268-21) in progress) (IEC 60268_21)
| | Poon(r)  Max SPL
Rated maximum input éz?)pl(lfgge(iggg;pirzels)suon > Hr(f) —_— Hroom (f,1)
signal (IEC 60268-21)
Urnax Hy(f |t) ——>{ H.(f
V L 1r) —I_ »0
U Pair(1) p(r)
Spatial transfer
Ueip (IEC 60265:31) Iregular | d
__UELBULbe-21) i Irregular soun
N' Distortion : field

Equivalent input distortion

‘;%rzrg;_'gf)"”e stimulus (IEC impulsive distortion
measurement with chirp
stimulus (IEC 60268-21)
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Listening Tests

A ¥

STIMULI
(critical, typical program material)
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How to make listening test more effective ? (meaningful,
valid, reliable data in a shorter time !!)
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How to cope with the influence of the listening conditions
(stimuli, room, location) ?

. o] 7 EEMIE E - REEELEUEREREE L
Prototype, competetive products ORI 4 ?

_ _ . How to understand relationship between physics, audiblity of
Listening conditions distortion and preferance of the product ?

= Auralization Techniques

Reduce complexity of the testing
Focus on critical questions, hypothesis
Systematic test using virtual loudspeaker modifications

(\,t ‘
Psychomtric methods
(double blind testing)

I
v

Audibility, Preference
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Auralization of Signal Distortion

Input
Signal

|
_ D : | Output
i | Signal
|

Linear Distortion 35
(speaker in free field) oLn(r) iﬁgﬁ EETB/J\E;ET l}\%a P
= 3% 170 J5E 15 BN SRk
Reflected Sound Virtual enhancement or attenuation of
(room, furniture) PrerL(F) the distortion components
Time-Variant Distortion
(heating, aging, climate) P (r)
\%
Nonlinear Distortion
(motor, suspension, cone, box) pN(r)
Irregular Distortion
(defects, overload) pID(r)

( Noise )
(ambience) n(r)
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Auralization Regular Nonlinear Distortion
(e.g. related to loudspeaker design)

&

Sound Pressure Level SPL

KLIPPEL

receiving

: u(t) + J " MO p(t)

& Nonlinear Model point
ol System g
p‘nlm S
H(f) S, > Percep_tive 0
Pl Motelns Nonlinear Distortion
1 H(f) + p‘\(t) 0 5 10 15 20 25

M |X ER 5| Listening tmels]

Test

o DEHAREEIFRMERE

Separates linear signal from nonlinear distortion.

- EEEEFRUNKRERS

Assess the distortion component quantitatively generated by each nonlinearity

o HMAABKENAX/NREESNE LAY LR

Generate virtual output signals by scaling the distortion arbitrary

a Eg ¥z O BR / 48
c HMEEEmENRREZE
Investigate the audibility and impact on sound quality

- HBHIRERES - A EEERNERRIR

Evaluate the audile performance of the speaker in the target application.
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Finding Audibility Thresholds

Results for "6 inch driver” playing "Music T. Chapman”
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histogram of the audibility
thresholds of 55000
participants of a listening test
at www.klippel.de
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Audibility and Preference

Distortion generated Motor and Suspension

rate of correct responses

10 = ,high” 100%

75%

5 = medium" 50%
0= low"
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Audibility and Preference
Impulsive distortion generated by rub&buzz and other loudspeaker defects

rate of correct responses

audible _
10 = _high* 0 psychometric
= »Nig 100% — == """ 7 function of
- audibility
Ve
/ g dibility
(0} T aLI |
e jUS‘[ - threshold
audible
Ve
v
~ s
5 = ,medium* 50% |= = = = = = -
inaudible
target undesired
performance rated sound
| quality
0= low" . . . . >
-12dB -6 dB 0dB 6 dB 12 dB Scaling of Signal
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o 2
%%

real product
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B Areng AR 7 WB At DUT » BB At pdis 2 (Flige s 5~ 4 B~ Rl
%% ) The perceived audio quality depends not only on the DUT but also on the
test condition (stimulus, room, ambience, test strategy)

% B 7 T L ficfepl £ a0 AR S 4 giDistortion components can be
separated as a residuum of modeling and measurement

PR HET A S 85 B8 A B 5 hEg i 0 Auralization techniques can
generates a sound output with a modified distortion ratio

BELA B e Y2 & R frd 323 Auralization of signal distortion combines
perceptual and phyS|caI assessment

FERCE RS PRY A BN 8 # % 2 4 Auralization simplifies
listening tests and provide more information in a shorter time

¥R ik A 5 % Auralization speeds up product development
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