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Digital Noise Correction (ENC) is a technique which has been applied in a new
community noise analyser to lower the noise floor of the integrating sound level
meter. In principle. the noise floor of an instrument may he reduced by sub-
tracting from the overall noise level measured the component due to the inherent
noise of the instrument itself. The technique is particularly relevant in con—
sideration of long term statistical measurements where low levels inside build-
ings and night—time countryside levels are under investigation.

The noise floor of a sound levelmeter is usually determined by the inherent
noise in the preamplifier and amplifier stages. Thermal noise of the preamp—
lifier input resistance and transconductance of the 1581‘s are the principal
sources. Recent electronic component advances have permitted the desiy: of
circuits with inherent noise levels which are stable for long periods of time.
and it is this development which makes practical the realisation of DNC.
Slight variations in individual electronic component parameters means that in
practice it is necessary to measure the inherent noise of each preamp/amplifier
combination individually. However, once measured, there is little change.

The Digital Acoustics DA 607?, version 3 incorporates DNC and the principle was
checked out in practice using a specially designed enclosure (Fig.1). This
enclosure consists of two 12-gange steel boxes. one inside the other. and sep-
arated from each other by 1" layers of foam. Both boxes are closed with air—
tight lids and holes for the microphone cables are sealed with modelling clay.
For the tests reported, the reference system was a Ba 2209 Precision Sound
Level Meter. Its i" condenser microphone (“‘05) and peamplifier were taped
together with the GenEad 0.5“ electret microphone (1962-9610) and 1976-9600
preamp used as input to the DA 6071’. so that the microphone diaphragms were
coplanar. No attempt was made to match precisely the calibration of the two
systems.

The two microphones were sealed inside the test enclosure. which was then sub-
jected to noise level of 93dB(A). The corresponding level inside the enclosure
was liSdBUi). implying a noise reduction for a white noisespectrum of

   Fig. i Constmction of test enclosure
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Since the background noise level of the measurement room was 28dB(A). it is
reasonable to assume that. without other external sound. the internal level
inside the enclosure is well below 0d.B(A), if not as low as -28dB(A).

Stepping the level of the white noise in the room by means of a Hewlett Packard
HP 141637A attenuator, the sound level was varied in 26.8 steps from the above
maximum until the noise level of the two instrumentation systems was reached.
The mean value on the 2209 Sound Level Meter was averaged by eye, while the
DA 607? was used in its energ averaging mode. The DA 6071’ v.03 samples 18
times per second in groups of 16 (ie. a maximum of 8 madouts per second
without compromise on response to valylng signal levels). with a sample res—

olution of 0.0533.

The first run was made without DNC and the results are shown in Fig.2. The curves
for the two readouts are offset slightly because of the difference in calibration.
The out 2209 begins to show the effects of inherent noise at about 22dB(A) and
has an absolute threshold at about 13150.). The DA 6071’ and German microphone
without DNC begins to show the effects of inherent noise at about BOdBUi) and
has an absolute threshold at about 23dB(A). Both show reasonable agreement with
the Bad! and GenRad published noise levels. although our measurements are not
intended to be absolute.

The test was then repeated with DNC selected on the DA 6071’. Results are shown
in Fig.3. Which of course. confirms the Beat 2209 values of Fig.2. However. the
DA 607? now has a noise threshold of 12.udB(A).

Fig.“ compares the two DA607? measurements. with and without DNC. The differ—
ence between the lowest unaffected signal level without DNC. 31 dB(A). and that
possible with mac. 12.leB(A). is about was. The 12MB threshold is imposed
by the DA607? as the lowest level of its analogue to digital converter. The

absence of any asymptote in the lower curve of Fig. ’4 suggests that the actual
noise floor of the system is some dB lower.

Digital Noise correction shows considerable promise as a relatively inexpensive
way to improve the noise threshold of an integrating sound levelmeter, without

having to use laboratory quality microphones and special low—noise amplifiers.
However. it is obvious that even moreexciting results could be obtained in the
use of DNC on laboratory quality instrumentation.
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Fig.2
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Fig.3

  
  

Microphone comparison without INC

Microphone compazisan with DNC
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Fig.4
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Effect. of DNC
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