
INTRODUCTION

In this paper we propose methods that can improve the
results of measurements when using a sound source
(loudspeaker) and a microphone near the surface to be
measured (Fig.1).

When a free-field calibration response ( ) is available

and the response ( ) with a microphone near a

surface is measured, the reflected response is ( ) -

( ). When this is compensated with the reference

response, in the frequency domain ( ) = [ ( )-

( )]/ ( ), a reflection response is obtained.

The method is
found sensitive to
any degradations
of measured
responses. Thus
most care s

obtain
accurate and
reliable results. An
inherent limitation
comes from time-domain windowing, which restricts
frequency-resolution as well, setting a practical low-
frequency limit. Taking the loudspeaker closer the
surface increases the effect of the second order
reflections from the loudspeaker.
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FIG. 1. Left: system setup. Right: an impulse
response: a) b) c)

.
direct sound reflection parasitic

reflections from surrounding surfaces

MODEL-BASED CURVE FITTING

If the general behaviour of the material under study is
available in the form of a parametric model, (nonlinear)
optimization techniques can be used.

Fitting was applied
to the complex-
valued reflectance
function as a low-
order digital filter
model. A model with
better physical
interpretation could
be easily developed.
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FIG. 2. Absorption coefficient by
subtraction
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FIG. 3. Absorption coefficients measured
using hard surface as reference
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FIG. 4. A model-based curve fitting
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CONCLUSIONS

We have introduced two ways to improve an in-situ
impedance measurement: model-based curve fitting
and using a hard surface as reference. The results show
fair agreement with the laboratory measurements done
by using conventional methods .(Fig.5)

the direct sound
and the reflection
(delayed and
lower amplitude).

Now we subtract
the direct sound
and use the
remaining impulse
as a reference for
the surface

HARD SURFACE AS REFERENCE

If we make a measurement close to a hard surface the
impulse response should have two identical impulses:

material measurement. If the measuring distance is
kept the same in both measurements, the second order
reflections cancel each other yielding a much
smoother response (Fig.3)

Figure 4. plots the absorption coefficient using the
measurement as a reference and to

the measured data.

free
field a model-based fit

FIG. 5. Absorption coefficients measured in different ways.
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