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Scope
CKAA | LI AOFGAR2Y V2 (-8 K anedsdrémerftsFos furined analysia on/ PC usigyahyLJ
edition of MEONL2 with highly portable measurement equipmenall you need is

A snart phone

A recordingapp (e.g. the Pfiinger Voice Design field recordgattp://pfitzingervoicedesign.com/
An amni directional microphone (436 by Mic\http://www.mic-w.com/).

Some balloongr even lightersome hand claps

Any edition ofODEON version 12.

uorhwphPRE

Themeasurementquipment isextremely light weight and easy to set up compared to a full featured
measurement system (dodecahedrtoudspeakeramplifier, PC, cables etc. ) yet it can provide decent
measurement results for room acoustiparameters such as ED7g, Tzo, Go (Gso isOnly anailable in ODEON
Auditorium and Combinéd Therefore, there is little excuse not to make measurements when it may be
useful. When visiting a site, while taking a few ssapts for documentation using the cama in the Smart
phone, by all means, as a room acousticiavhy not makng a fewacoustic snaghotsof the roon? The

main limitations of this method are that the very low frequencies may not be measurable, and a calibration
of the sound source is not psible; thus the strength parameter (Gdnnot be measured using this method,

as this requires a calibrated measurement system.
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Equipment

In contrast to dully featuredsweepbasedmeasuremenusinga PGvith ODEONnNstalled asnapshot
measuremenis carried out using an externahpulsivestimulus,such & ahand clapor popping of a balloon.
The external stimulus acts as the source, while the phmitle microphoneacts as the receiver.

Smart phone

An Android smart phon&amsung Galaxy2plus was used for this application note. Most smartphones

0! YRNRPARI At K2YySI 2AYR264a Yshd hdassrémentsds thelffedienoyS a dzA i
responseof the input and output of the devicis not very criticalor parameters like 35 and Go, which do

not rely on calibrated levels.

Microphone

For themeasurementsn this application note we have

used the inexpensivemnidirectional microphoné36

by MicW http://www.mic-w.com/), whichoffers (

professionakecording quality on a mobile devicEhe ( (‘ 43 6

microphone is available in a package which includes \\ [
cables and adapter that allows mounting it on a tripod

The directional characteristics and the frequency

response of the microphone are shown in figure 1.

200 2000 20000

Hgure 1: Thei436 microphone is a rrasurement microphone that complies with the IEC 61672352
sound level meteistandard™. In contrast to the microphonén a Snart-phone which may not be a decent
measurement microphone thé436is omnidirectional, has an almost flat frequency responsed has a
Signal to noise ratiof 62 dB.
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The recording app

ODEON analyses .wav filesorder to recordsuch filesanapp, which support this formatnust be installed
on the Smarphonec the app shou also be capable of indicating if overload (clipping) ocdurig the
recording.
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Figure 2: Screenshot of thefitzinger Voice Desigfield recorder. TheMono setting has
to be used instead oSterea

We have usedhe Pfitzinger Voice Desigfi*VD ¢ i€ld recorde€ application thatwas purchased and installed
from the Smarphone throughGoogle Playhttps://play.google.conh. This application runs on Android
Smartphones Similar appliations areavailablefor iPhones,iPadsandother tablets One of those is the
Hindenburg Field Record@fersionMobile): http://hindenburgsystems.com/products/hindenbusfield-
recorder.

The sound source

As soundsource we usedballoons thatare capable of emitting an impulse with sulbstial sound power
when poppedby a sharp object e.g. a needle. The sound power can hestadj by filling the balloon with
more or less airlf the balloon is pumped very hard it can be extremely loue hearing protectorto
prevent hearing damadeFor small roora the impulse created by a balloon might cause overldadthat
casea lower level impulse can be created simply ohapping hands. Other stimulat may be used are
poppingof a paper bagor the gunshot of a staihg pistol. Hard footsteps on floor can also be used for low
frequenciesBalloons are usually quite capable of proihgchigh sound power, which can sufficiently cover
the middle and high frequency range. Big balloarsbetter at the low frequencies (63 and 125 Hz).
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Usinghandclapsas the sound sourcehe power isquite limited. For achieving a satisfactory signahtmse
ratio with handclapping the background noise should be as low as possible and the roomrsbtchadvery
large. ODEOMhay not be able to derive resultg all octave bands, but stitheasurements at the middle
frequency bands are normally not sofaitilt. Occasionallya hard footstepcan be used to fill the gap for low
frequency measurements that cannot be achieved with the previous types of stimuli.

Method

When the microphone amection and the applicatiohavebeentestedmeasuremens can beginif youare
two persons onecanmake the recording with thenicrophoneandthe othermaycreatethe impulse(e.g.
popping the balloon)If you areon your own place the microphone on a tripodigingthe tripod adapter for
the i436) or, as an alternativeption, place themicrophone on a stable surface.

Settings in the PVD Field Recorder application

The typeof recording shoulde set tomono when usinghe i436 microphone (in fact we did not succeed
using the stereo setting)n this case& and for all-oom acoustic measurements irDBEON a mono type
microphone should besed.

It is important to have a recording application that provides overload or clipidicationso youget a
warning ifoverload occurs during a recording.d¥erloadexistsyou may adjusthe recording leveinput
gain. h Pfitzinger Voice Desiditeld recarder the input gain can be controlled by adjusting tBeostvalue
Another option is tanake the next recording using a less pumpedloon(or a softer hanetlap)

Eventhough you are only using one microphone input, different microphiopets can be chosen from the
In: list (MicA to MicE)For the Smarphone used irthis application note MicB gave the best resultge(tried
the MicAsettingtoo but it gave overload at very low sound pressure levéls$.recommended to
experiment using the diffieent microphone inputs, but alwaysake sure that theselectedmicrophoneis the
external oneg there may be multiple internal microphones in some smart phanesn if theycannot record
in stereo.

The Bandpass filter centesetting must be off.

Export to ODEON

Normally a recording application such as Bi@zinger Voice Desigiield recordersaves its recordings

into .WAWfiles that can be directlysedin OCEON using theoad impulse respongeol W12 f the recording
application derives a different audio format, the filesistbe converted toWAYV in an external application,
before loading into ODEON.

Case study

A number of snagshot measurements were carried out in the lunch area at Scion DTU in Lyngby, Denmark
(figure 3). The lunch area is part of a large coupled space and is separated from tifehiesipace by a
wooden screen. The lunch area has the appmate dimensions: 21 meters by 7 meters and the height is
around 4 meters.
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Figure3: Lunch Room at Scion DTlyngby, Denmarkand our snapshotecording equipment

We poppedfour balloors as the excitation stimuliThe distance between theource (balloon) and the
microphonevaried from about 8netersto 3 meters All four explosions were recorded at the same WAV file.
Themeasuredmpulse response adisplayedn ODEON is shown in figureadd 5. Figure4 shows the
broadbandpressure impise response, whiligure 3 shows thesame impulse responsguared(energy

impulse response Sincethe sound power emitted by differertalloorsis notstableand reproduciblethe
strength of the impulse response cannot fodly controlled®. This is whyhere is not a monotonic behaviour
for the strength of the impulse response while moving closeghtsource. ODEON automatically detects the
onset time (verticatiashedpink line) of the response and automatigattuncates the responsat the noise

floor (verticaldashedred line). The truncation is performed for each band individu@lpres 4 and 5)

Using thecropfunction available in the measuring systemadsured response|crgpwe can isolate further the

selected impulse respons@a save it to a new .WAV fite In order to crop an impulse response we can just
drag a rectangle around the desired area (from left upper corner to right lower corner of the area of interest)
¢ then we can press the shortcutto save the selected timeage as a separate file.

(Continues on page 7)
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Figure4: Arecording containing 4mpulse responss usingballoon explosiorsin the room of Fig3. The
broadband signal is shown. Tréistances between microphone and balloon wer8, 7, 5 and 4 meters
respectively The impulse responsewere recorded in a singl&VAV filewhich hasduration of

approximately 40 seconds. The fileasfurther analysed in ODEON.
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Figure5: Broadband impulseesponses of figure 4squared. ODEOMill automatically isolatethe impulse
response that gives thaéighestsignal to noise ratio The onset timeis indicated by a vertical pinklashed
line while the truncation time due to noise floois indicated by a veical red-dashed line
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(Continuesrom page %

The selection does not need to be very precise because ODEQ&deitbctthe onset and truncation timg
However, the tail should be long enough to allow an estimate of the background Raisee 6showsthe
cropped (isolated) impulseesponse for the 1000 Hz octave band aigdre 7 shows thesquaredimpulse
response. Thaoise flooris clearly visible at the squared impulse response display.
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Figure6: Cropped impulse response from F#j.filtered at 1000 Hz



