
 

Proceedings of the Institute of Acoustics '

A COMPREHENSIVE SYSTEM son ENVIRONMENTAL NOISE ANALYSIS

D Marsh, 3 SclEng), FIOA

Industrial and Marine Acoustics Ltd

INTRODUCTION

Theobjectofthispaperistoreviewthedevelopmentofacomputerprogremfor
environmental noise analysis and presentation taking data from the Larson Davis Model 870Environmental Noise Analyser. The features of the program expand our earlier encein the production of graphic programs for personal noise exposure monitoring, on which wehave been building since 1986.

HARDWARE

Being a fully digital unit after its sound level meter stages, the Model 870 Analyser isparticularly well suited to use with a fully automated computer program, and there is evenan option of a completely 'blind' version of the 870 which has no controls or display on theinstrument itselft'or use on appliations where the instrument is remote bout the controllingcomputer on a permanmt installation, and never needs to be touched by human hand.

Although our main objective is to review the computer program which presents the resultsof an enfiromental noise survey, a short review of the features of the Larson Davis Model
870 will assist an understanding of how the prognm was developed. The [moment itself isdesignedasa'l'ypeOSoundLevelMeteraccordingtolECéSl and804(andtheirAmerlcanequivalents). It has I single, unswitched dynamic range of “Soil! above a noise floor of about18dBA(with SOmV/Pa microphone), and samples the sound level 32 times per second. These
sautpla are organised to produce a Time History of the sound level record in pmyammabie
periods (typically 1 minute, but ranging {rout 1/32 second through to several months), an
Exceedance history (where aceedanoe of either of two preset Peak or RMS level thresholdsu-iggersaneventrecorder,wh_ichcanaisostoreahistoryofthe exceedanceortriggeran
Analog tape recorder, if required), an overall statistical analysis. and both a Current
(independently resemble) and cumulative Overall L“. Additionally, there is the interval
Mode, whidt can store for each coarse time block (typically 1 hour, but again ranging from
seconds to hours) the L‘, L... L", weighted maximum peak, unweighted maximum peak,
SEL, six selected LNs, and the maximum, minimum and average value of three uurdliaryinputs, on which meedances of a preset threshold an also be counted. The auadllary inputsmight be hum wind speed and direction, temperature, humidity, traffic count. gas analysers,or any relevant unit having a scaled dc output.

It wasour objective to presentall these data reports from within the program, so fares could
possibly be done, in y'ach format. With such fledbility, the B70 instrument has 162 setup
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options, and it is therefore important to facilitate instrument set-up, and spedfic instrument
configurations can be stored in the computer and transferred to the instrument as required
for specific applications.

PROGRAM OBJECTIVES

Our main objective in any of our programs has always been towards yaphic presentation
of the data. For this reason, we decided that the Microsoft 'Windows' environment is an
ideal vehicle onwhlchagraptdcproyamcanbecarfleilhisisprlndpallybecause ofthe
very wide range of output drivers available from the environment, and there is within
'Windows' the capability to output to virtually any hard copy device from fire program,
through the serial or parallel output of the computer.

DATA RETRIEVAL

Having collected data on a measurement site, the Analyser an be interrogated by means of
a portable computer, or remotely by means of a modems (oellnet, telephone lines, or by
permanently wired short-haul modems)._

lntheparticularcaseofapermanentiywiredsystem,theAnalyserscanbelinkedina
continuous "Daisy Chain' from a single R532 port, each Analyser in the chain being
alloated to individual address so that only this unit responds when called from the
computer. Data is accumulated in the individual analyser, and, unsupervised, our program
offers the option to call on a permanently installed, or modem linked system the individual
analysers at predetermined times to collect dam into the computer and reset the analyser.
Again for permanently installed systems, there is also the tadllty to call one or more of the
instruments at any time to interrogate its current readings or to activate its electrostatic
actuator for a calibration check (which is automatically done once per day as well). As the
Model 870 has a very large capadty for data, download might typically take place each week,
or even less frequently (our set-up routine calculates the maximum duration of the test,
having read the memory capacity of the analyser and calculated memory requirements for
the particular set-up configuration). _ I '

Although data transfer rates may well be limited by line lengths and modem restrictions,
direct connection (to a portable computer, for example) permits data download at 192003aud.

DATA PRESENTATION

With the data transferred to the oomputer, several means of presenting the data are possible.
For a straightforward listing of hourly L,1 and L... variations, in basic numerical tabulation is
available (fig 1).
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'lhebest resolution of the detail variations in dBA levels is obtained from the History record
(Fig 2). For screen presentation, this is automatically scaled by the program to fill die screen
with a plot which combines a fast replot rate with reasonably fine resolution if the graphic
resolution of the computer screen is sufficient, this can be replotted as fine as n from
the data available. Using "Windows" click and drag mouse tedmique, a section of the data
canbe expanded, and ifrequired the l.q and any selected I.N values can be calculated for this
section of data. This is designed so that for a record spanning several days, an 18 hour Lu,
andlwcanbecalculatedforeachdayofthesurvey-awarningisgivenifthenumberof
samples in the record is not sufficiently yeat enough to provide a statistial resolution better
than IdBA on the calculated L".

The Interval data gives an overall trend on a coarser time sale. It can be used to examine
the variation of or he and correlate either with maximum or minimum values in the
consponding time interval. Although anynumber of die measured parameters (up to 12 of
them) can be displayed simultaneously on-screen or on a printout, the picture becomes very
confused with more than 4 items displayed - worse in monochrome!

As with all "Windows" applications, the wide variety of printer and plotter drivers maka
data output almost a secondary consideration. Having selected the appropriate driver (from
within our program) output can be made to devices with presentation quality firm a dot-
matrix printer to the H-P Paintlet.

FUTURE DEVELOPMENT

A computer program is never finished. Although the present appliation is now oommerdally
saleable, we continuously find means of improvement, usually through customer suggesh‘ons
and requests. These are always welcome.

Model 870 Serial Number:h0173
From File: OFFICEZ.B7O
Period - 01:00 (hh:mm)

Interval Report
Mon 12NoV1990 09:34:30

Leq 1min Lina: Uwpk 1.10 1.90 PMS
Intv Date Time Duration can GSA all :13 deli an axe

1 08Nov1990 15:38:43 21:16.03 57.6 46.3 76.0 115.2 59.8 47.3 0
2 OSNoleBO 16:0 00 1:00:00 50.6 46.0 75.7 111.2 50.7 46.3 0
3 OBNOVIBSO 17 ' : . . 117.0 57.1 40.7 2
4 08Nov1990 18 108.7 62.7 41.6 0
5 08Nov1990 19 113.2 55.2 28.3 0
6 08Nov1990 20. 108.7 56.1 35.3 1
7 08Nov1990 21: 118.7 58.1 45.3 0
9 08Nov1990 77' 116 A " -
o M.-

 

Fig. 1 Internal Report - Numeric Tabulation
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History Graph - 2min period
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Fig.2 Histary Graph

History zoom - 2min period:
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Fig. 3 Hum anll with Zoom, 1... = 56dBA, 1,. = 22044
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Interval Graph - a hour period
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Fig. 4 Internal Graph
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History Graph - 2min period
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History Zoom - 2min periods
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Interval Graph - V1. period ’ ' L
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