pWelcome

Welcome to Bofinit Corporation. We create software applications for hand-held devices
and tablets, specifically for Android, Windows Mobile and Windows. Check out our
Facebook page. Privacy Policy Read our Privacy Policy .Audio ToolAn SPL Meter, Audio
Spectrum Analyzer & Signal Generator for Android and iPad/iPhone. Go fo the Android
Audio Tool manual. Go to the iPad/iPhone iAudio Tool manual. Find it for purchase on

Google Play, and

[oOpo noxanosaTb

[o6po noxanoBaTtb B kKopnopauuto Bofinit. Mbl cosgaem nporpamMmmHble NPUNOXeHUs ans
NOPTaTUBHbLIX YCTPOUCTB U nriaHweTos, B YacTHocTn ana Android, Windows Mobile n
Windows. lNpoBepbTe Hawy cTpaHuyy B Facebook. nonutuka kKoHpuaeHymMansHocTH
O3HakoMbTeCh C Hallen NoNUTMKON KoHduaeHumansHocTu. Ans Android TenecoHos
N3mepuTtenb SPL, aHanusaTop 3BYyKOBOro criekTpa u reHepatop curHanos ans Android m
iPad/iPhone. lNepengute Kk pykosoacTtey nonb3oBatens Android AudioTool. lNepenanTte K
pykoBoACTBY no akcnnyartauuu iPad/iPhone iAudioTool. Hangute ero ans nokynku B

Google Play n

# Download on the
« App Store
Features 1/3, 1/6 octave, spectrogram, peak freq., fast, medium & slow

filters, SPL Chart Recorder, flat & A/C Weighting, Averaging, White/Pink Noise,

sine/square/triangle/ramp/impulse signals. RT60, frequency spectrum store & load, von

Hann windowing, "Keep Screen On"Uses. home theafter, noise measurement,
loudspeaker design, car audio etc.Please visit the AudioTool Discussion Group if you

want to request features or report problems.
AudioTool Discussion Group Visit this group

OcobeHHocTn 1/3, 1/6 okTaBbl, CNEKTpOrpaMmMa, NMKoBasi YactoTa, bbICTpble, CpeaHne n
meaneHHble punbTpbl, SPL Chart Recorder, nnockoe n A/C B3BelunBaHue, ycpegHeHue,

6enbIli/po30BhbIl WWYyM, CUHYC/KBagpaT/TpeyronbHuk/pamna/umnynbcHble curHanel. RT60,
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MarasmH 4YacTOTHOrO CnekTpa 1 3arpyska, OKHO (poH XaHHa, "aepxuTe aKpaH
BKINIOYEHHbIM" VIcnonb3oBaHWe: AOMAaLLHUIA KUHOTeaTp, U3MepeHue wyma, Au3anH
rPOMKOroBOpuUTENS, aBTOMOOUIbHBIV 3BYK U T. 4. lMoxanyicTta, nocetute
ANcKyccuoHHyto rpynny AudioTool, ecnu Bbl XOTUTE 3anNpoCuTb OYHKLMM UM COOBLLNTD

0 npobnemax.

Aunckyccnonnas Mpynna Ana Android TenedoHoB MoceTuTe aTy rpynny
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AudioTools's Spectrum Analyzer component uses FFT on balches of samples recorded

at the microphone. Hann windowing reduces aliasing. Recorded spectra may be stored
as files on the SD card, and then loaded later and displayed together with the live

spectrum.

(The "Store"” button will store the current live spectrum with a filename of your choice.
The "Load” button brings up a list of stored spectra. One of these can be chosen, or the
"Cancel” item selected to return fo the main display, or the "Clear" item selected to

remove the currently loaded spectrum.)
Data collection can be paused and restarted.

KomnoHeHT aHanuaatopa cnektpa AudioTools ncnonsayet BIN® Ha napTuax obpasuos,
3anuMcaHHbIX Ha MMKPOOoH. Hann windowing ymeHbLUAET criaxnBaHmne. 3anmcaHHble
CMEKTPbI MOTYT XpaHUTbCA B Buae ¢arnos Ha SD-kapTe, a 3aTeM 3arpy>kaTbCs NO3Xe 1
oToGpaxaTbCsa BMecTe C XuBblM cnekTpoMm. (KHomka "CoxpaHuTb" COXpaHUT TEKYLLMIA

XMBOW CNEKTP C MMeHeM harina no sawemy Bblbopy. KHonka "3arpy3unTs" BbidbiBaeT
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CMNCOK COXPaHEeHHbIX CNeKkTpoB. MOXHO BbIOpaTb OANH N3 HUX, UKW NYHKT "oTMeHa",
BblOpaHHbIN 5151 BO3BpaTa Ha rnaBHbI gucnnemn, Unu nyHKT "O4nctuTs", BblOpaHHbIN
AN yaaneHus 3arpy>XeHHoro B JaHHbI MOMeEHT crnekTpa.) Coop AaHHbIX MOXHO

NMPUOCTAHOBUTb N Nepe3anyCTuUTb.

The deciBel meter component uses /IR filters and exponential averaging to calculate

Flat, A and C weighted response at speeds of Fast, Medjum and Slow.

RT60 measurements can be made by starting the RT60 component and using a loud
clap (or similar) to trigger the measurement. RT60 times measure how much

reverberation or echo there is in a room or auditorium.

The Signal Generator component of AudioTool generates White and Pink Noise, Sine,
Square, Triangle and Ramp waves, and Impulses. The generator uses multiple cycled
buffers that are refreshed randomly so ensuring truly random White/Pink noise. The Pink

Noise algorithm uses Kemmet's method to adjust White Noise into Pink.

Wave frequency is set using the arrow buttons or directly via the keyboard. The upper
display shows the sound picked up by the microphone in real time. This can be useful for
evaluating the response to an audio system being fed with the generated sound. Belter
results can be oblained by using a headset adapter/splitter that allows an electrical signal

to be sent from the device fo the audio system.

The Impulse signal is a delta issued approximately once per second. Impulses can be
used to measure the frequency response of audio systems: they have a flat frequency

aistribution.

The accuracy in frequency of the generated periodic signals is quite good. on the
Moftorola Droid, errors were of the order of 1% throughout most of the range. Sine wave
fidelity is good throughout most of the audio range. Other signals’ leading and trailing

edges show ringing and decreasing frequency response artifacts in the upper ranges.

Reviews

(July 2011) A review from Sound & Vision magazine. "With Audio Tool on your Droid, you
always have a full-featured acoustical analysis tool right in your pocket for just a few

bucks. It’s the best option I've ever seen for DIY audio testing.”
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(July 2011) A review of AudioTool by Jorgen Stadje at the idg.se website (in Swedish).
SoundForm for Android

KomnoHeHT geuymbenometpa ncnonbadyet punstpbl [IR 1 akcnoHeHumnansHoe
ycpeAHeHue Ong pacyeTa niockoro, A 1 ¢ B3BeLEHHOro OTKMMKa Ha CKOPOCTSAX

ObICTPOro, cpeaHero U MeaneHHoro.

N3mepeHns RT60 MOXHO BbINONHUTL, 3anycTuB KOMNOHEHT RT60 1 ncnonb3ysa rpomMkui
XNOMNOoK (UNu aHanorn4Hel) Ansa 3anycka namepennsa. RT60 pas nsmepsiet, CKornbKo

peBepbepaummn nnm 9xa ecTb B KOMHATE UNv ayauTopun.

KomMnoHeHT reHepaTtopa curHanoB AudioTool reHepupyeT 6enbii 1 po30BbIN LIYyM,
CvHycouaanbHble, KBagpaTHble, TPeYrofbHbIE U paMnoBble BOMHbI, @ Takke UMMNYIbChbI.
"eHepaTop MCNONb3YeT HECKOSbKO LIMKITMYecknx Bydepos, KoTopble 0OHOBNAOTCA
cnyyanHbiM o6pasom, obecneyvnsas 0eNCTBUTENBHO CyYanHbl 6enblii/po30BbIi LUYM.
AnropuTm po3oBoro wyma ucnonssyet metog KemmeTta ansa npeobpasoaHus 6enoro

LyMa B PO30BbIN.

YacToTa BONH ycTaHaBnMBaeTCs C MOMOLLbIO KHOMOK CO CTpenkamMu unm
HenocpeaCcTBEHHO C KnaBuaTypbl. BepxHui amcnner nokasslBaeT 3BYK, ynaBnvBaeMbii
MUKPOCPOHOM B pexxmme peasnibHoro BpeMeHn. ATo MOXET ObITb NOME3HO ANsi OLEHKM
peakuyMn Ha ayauocucTemy, NUTaemyo reHepmpyembiM 3ByKOM. JTydlumne pesynbTathbl
MOXXHO MOMY4YUTb C NMOMOLLbIO afanTepa/pa3BeTBUTENSA rapPHUTYPbI, KOTOPbLIA NO3BONAET

nepefaBaTh 3NEKTPUYECKMIA CUTHaN OT YCTPOWMCTBA K ay4MocUcTeEME.

NMnynbcHbIV curHan npeacrtaBnseT cobor aenbTy, BblgaBaemyo NPpUMEPHO OAMH pas3 B
cekyHay. IMnynbcbl MOXHO MCMONb30BaTh AN MU3MEPEHUSI YACTOTHON XapakTepPUCTUKM

ayanocncTemMm: OHM MMEKOT MI1OCKOE YaCTOTHOE pacnpeaerneHme.

TOYHOCTb B YaCTOTE reHepupyemMbIX NePUoaNYeCKnX CUrHanoB AOBOSIbHO XOPOLUas: Ha
apouvae Motorola owmnbku 6binm nopsagka 1% Ha NpoTsKeHUM BonbLUEn YacTu
AnanasoHa. TOYHOCTb CMHYCOMAanbHOM BOMHbLI XOpOoLUa Ha NPOTSKEHUN BOonbLUEN YacTu
3BYKOBOro AmnanasoHa. [lepegHune n 3agHne KpoOMKM ApYrnX CUrHanoB rnokasbiBatoT 3BOH

N yMeHbLUEeHMe apTedakToB YaCTOTHOWM XapakTePUCTUKN B BEPXHUX AMana3oHax.
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O630pbl

(Monb 2011) 0630p 13 xxypHana Sound & Vision. -C ayano-MHCTPYMEHTOM Ha Ballem
apouae y Bac Bcerga eCcTb NONMHOYHKLUNOHANbHbIA MHCTPYMEHT aKyCTUYECKOro aHanmaa
NPSIMO B KapMaHe BCEro 3a HECKOSIbKO 4OMNNapoB. OTO Ny4llniA BapuaHT, KOTOPbIV 5

korga-nubo Bngen ans tectuposaHug 3syka DIY."

(Vionb 2011 r.) O630p Ayanotyna Moprexa LLTemke Ha BbicTaske idg.se Be6-caiT (Ha

LUBEACKOM SA3bIKE).
SoundForm gns Android
V2.2: Adds Ramp, Triangle and Impulse.

Soundform generates White and Pink Noise, Sine, Square, Triangle and Ramp waves,
and Impulses. The generator uses multiple cycled buffers that are refreshed randomly so
ensuring truly random White/Pink noise. The Pink Noise algorithm uses Kemmet's
method to adjust White Noise info Pink.

Wave frequency is set using the arrow buttons or directly via the keyboard. The upper
display shows the sound picked up by the microphone in real time. This can be useful for
evaluating the response to an audio system being fed with the generated sound. Better
results can be oblained by using a headset adapter/splitter that allows an electrical signal
to be sent from the device fo the audio system. A suitable device is shown at the botfom

of this page.

The Impulse signal is a delta issued approximately once per second. Impulses can be
used to measure the frequency response of audio systems. they have a flat frequency
distribution. For frequency response measurements, the SPLMeter Android application

(below) can be used.

The accuracy in frequency of the generated periodic signals is quite good: on the
Moftorola Droid, errors were of the order of 1% throughout most of the range. Sine wave
fidelity is good throughout most of the audio range. Other signals' leading and trailing

edges show ringing and decreasing frequency response artefacts in the upper ranges.
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V2.2: pobasnseT pamny, TpeyronbHUK 1 UMMYbC.

3BykoBas hopma reHepupyeT 6enblin 1 po30BbIV LLYM, CUHYCOMAanbHble, KBagpaTHble,
TpeyronbHble U paMnoBble BOMHbI, @ Takke UMNynbCbl. [[eHepaTop ucnonbayet
HECKOSbKO LMKIn4ecknx bygepos, KOTopble 0OHOBNAKTCSA Criyv4anHbiM obpasom,
obecneynBasa OeUCTBUTENBHO CryYaHbl 6enbin/po30BbIv WyM. ANropuTM poO30BOro

lwymMma ncnosnb3yeT metoa KemmeTta onsa npeo6pasoBaH|/|;| 6enoro wyma B pO3OBbIﬁ.

YacToTa BONH ycTaHaBnMBaeTCs C MOMOLLbIO KHOMOK CO CTpenkaMm unm
HEeNnocpeaACcTBEHHO C KnaBuaTypbl. BepxHuii aucnnei nokasbiBaeT 3BYK, YraBnvMBaeMblii
MUKPOCPOHOM B pexmme peanbHOro BpeMeHN. ATO MOXET ObITb MNOMNE3HO AN OLEHKM
peakuMn Ha ayauocucTemy, NUTaemyo reHepmpyembiM 3ByKOM. Jlyylumne pesynbTathl
MOXXHO MOJyYMTb C MOMOLLbIO afanTepa/pas3BeTBUTENS rapHUTYPbI, KOTOPbIV NO3BONSET
nepenaBaTb 3NEKTPUYECKMIA CUTHan OT YCTPOWCTBa Kk ayauocucteme. MNMoaxoasiee

YCTPOMCTBO MOKa3aHO B HMXKHEN YacTu 3TOW CTpaHuLbI.

MmnynbCcHbI curHan npegcrasnseT cobon AenbTy, BblAaBaeMyto NPUMEPHO OAMH pa3 B
cekyHay. VIMnynbCbl MOXHO MCMNOMb30BaTh A5 U3MEPEHUS YAaCTOTHOM XapaKTEPUCTUKM
ayaAnoCUCTEM: OHU UMEIOT MII0CKOE YacTOTHOe pacnpegenenuve. [ns namepeHus
YaCTOTHOW XapaKTEPUCTUKN MOXHO ncrnonb3oBaTb npunoxeHne SPLMeter gna Android

(c™m. Huxe).

TOYHOCTb B YaCTOTe reHepupyemMbIX Nepuognyecknx CUrHanoB A4OBOSIbHO XOPOLUast: Ha
apouvae Motorola owmnbku 6binm nopsagka 1% Ha NpoTsKeHUn BonbLUen YacTu
AnanasoHa. TOYHOCTb CMHYCOMAanbHOM BOSHbLI XOpoLUla Ha NPOTSKeHUN 6onbLUEN YacTu
3BYKOBOro AnanasoHa. [lepegHue n 3agHne KpOMKM ApYrMx CUrHanoB NokasbiBaoT
3BEHSLLME M YMeHbLIaoWmMecsa apTedakTbl YaCTOTHON XapakTePUCTUKM B BEPXHUX

AvanasoHax.
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Set Waveform
Frequency (Hz)

SPLMeter for Android
V2.3 adds ISO 1/3 octave levels display

SPLMeter ana Android V2.3 gobasnsaet otobpaxeHue yposHen ISO 1/3 okTasbl

EEExEA &5 M @ 18:21

[ Running l 1/3 Octave l Peak On l Medium I
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Running 1/3 Octave Peak On Medium

SPLMeter monitors sound picked up by the mic on your Android device and converts it to
an SPL in deciBels, as well as showing its frequency composition as a spectrum. The
meter has three speeds. Fast, Medium and Slow. Peak spectrum can be shown as well

as the defected frequency of maximum strength, in Hz.

SPLMeter otcnexmnBaeT 3ByK, ynaBnmBaemMblii MMKPOGOHOM Ha Bawiem Android-
ycTpouncTBe, n npeobpasyet ero B SPL B geunbenax, a Takke NokasbiBaeT ero
YaCTOTHbIVM COCTaB B BuAe cnektpa. CYeTUYNK MMeET TpU CKOPOCTU: BbICTPYHO, CPEAHIO U
MeaneHHyo. MNM1KoBbIV CNEKTP MOXET OblTb NOKa3aH Tak e, Kak 1 0bHapyXeHHas

yacToTa MakcumanbHou cunel, B Iy,
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Audio Frequency

Analysis & SPL
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Pause Peak Off Siow

EA Eﬂ@ 19:22

Pause Peak On Medium
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BREXMOP A ES Il @ 15:31

[ Pause l Peak Off l Slow I

Operation Details

Input audio data from the microphone is read out as 16 bit PCM samples at a sample
rate of 22,050 samples per second. This sets the maximum detectable SPL level fo 90dB
(equivalent fto 20log(65536)), and the maximum detectable frequency to around 10kHz. A
calibration adjustment is made internally that matches the dB SPL shown by SPLMeter to
that measured by the lvie Technologies IE35 professional grade meter. Metering uses an
exponential filter whose speed can be adjusted to Slow, Medium or Fast using a button
on screen. The PCM samples are sent fo a FFT in batches of 2048 ... this fixes the
lowest detectable frequency to around 10Hz. The frequuency spectrum is plotted on a Hz
log scale in the standard way, with dB levels shown on the vertical axis for each point.
The frequency at which the maximum value of SPL is detected is shown on the display,

and its position indicated with a small downwards pointing arrow.

Hetann Onepauunn BxogHble ayanogaHHble ¢ MMKPOdOHa CUMThIBaOTCA B BUae 16 -
OouTHbIXx PCM-camnnoB ¢ YactoTton anckpetmsaumm 22 050 camnnoB B cekyHAay. OTa
AVpeKTUBa 3af4aeT MakcMMarnbHbI 0bHapyXnBaembli ypoBEHb 3BYKOBOro aasneHus 90
Ab (skBuBaneHTHO 20log(65536)), a MmakcumanbHasa obHapyXmnBaemas YactoTa OKoso
10k4. BHyTpn nponsBoauntcs kanmbpoBoYvHasi perynmpoBka, KoTopasi COOTBETCTBYET
nokasaHHomy SPLMeter dB SPL Tomy, 4TO nsmepsietTcsa npoeccrnoHanbHbIM
nameputenem knacca lvie Technologies IE35. lamepeHue ncnonbsyet

3KCMOHEeHUManbHblA UNbTP, CKOPOCTb KOTOPOro MOXHO HACTPOUTL Ha MeASIEHHYHO,
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CPEeOHIO UK BLICTPYIO C MOMOLLLIO KHOMKM Ha akpaHe. Obpasubl PCM oTnpasnsoTca B
BIMN® naptuamn no 2048 WTyK ... 3TO PUKCMPYET CaMyro HU3KYI0 OBHapyXMBaemyo
yactoTy npumepHo o 10 'y. CnekTp YyacToT CTpouTCA Ha norapudmuyeckon wkane My
CTaHgapTHbIM cnocobom, npuyem ypoBHU Ab nokasaHbl Ha BEPTUKaNbHOW OCU AN
KaXkgoun To4kn. YacTtoTa, Ha KOTOpoun onpegenserca makcumarnbHoe 3HadeHne SPL,

oTobpaxkaeTcsa Ha aucnnee, a ero NoNoXeHne o603Ha4vYaeTcsl ManeHbKOW CTPENKOW BHUS.

The application also shows the real time audio PCM signals as they are collected from
the Mic via the Android device's audio subsystem. These are plotted on the lower display
from left to right, as a function of time. This display aufo scales as a function of the

maximum detected signal level.

Buttons are provided that allow the display to be paused and to show or hide the peak

measured spectrum.

If the mic signals clijp due to overload (very loud noise) then the Mic sample display

background changes to red.
Processing Speed

The number shown immediately after the "Mic" legend indicates the frame rate of the
application, in mifliseconds - in other words the time for data collection and processing ...
ideally, at the chosen sample rate, this should be around 200ms, but will vary depending
on the speed of the Android device's processor and whether other applications are taking
shares of the CPU. On the Motorola Droid it runs at around 250ms, on the HTC G1 it /s

slower, around 800ms.
OBDPIlot

This is a tool for monitoring the Motronic ECU in e.q. the Porsche 911 model 964. Please

see the dedicated page on OBDPlot for more details (including source code).
AudioCaps

MpunoxeHne Takke NokasbiBaeT 3ByKoBble curHanbl PCM B peanbHOM BpeMeEHH,
MOCKOJSTbKY OHM coBumpatoTcsa ¢ MMKpodoHa Yepes ayanonogcnctemy Android-

ycTpoicTBa. OHM oTOGpaXxatTCcs Ha HKHEM AMCNNEee crieBa HanpaBo B 3aBMCMMOCTU OT
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BpEMEHUN. ATOT AMNCNNEN aBTOMaTMYeCKN MacuTabupyeTcs B 3aBUCUMOCTU OT
MaKCMMaribHOro YpoBHSI 0O6HapY>XEHHOro curHana.

MpeaycMoTpeHbl KHOMKK, NO3BOMNSAOLNE NPUOCTAHOBUTL OTOBpaXXeHne 1 nokasaTtb Unu
CKPbITb MUKOBbI M3MEPEHHbIN CNEKTP.

Ecnn mukpodoHHbIE curHanbl obpes3arTcs u3-3a neperpyskn (04eHb rPOMKUN LWYM), TO
doH gucnnea obpasuya MUKPodOHa MEHAETCA Ha KPaCHbIW.

CKOPOCTb 00paboTKK

Yucno, nokasaHHoe cpady nocne nerengbl "Mic", ykasbiBaeT 4acToTy KagpoB
NPUNOXEHNS, B MUNMUCEKYHAAX - 4PYrMMU cnoBamMu, Bpems cbopa n 06paboTku gaHHbIX
... B ugeane, npu BblbpaHHOM YacToTe AMCKpeTU3aunm, 3To AOMKHO ObiTb okono 200 mc,
HO OyaeT BapbUpoOBaTbCs B 3aBUCMMOCTU OT CKOPOCTU npoueccopa Android-ycTponcTaa
W TOro, NPUHUMAIOT NN Apyrue nNpunoxeHusa gonto npoueccopa. Ha Motorola Droid oH
paboTaeT co ckopocTbto okono 250 mc, Ha HTC G1-meaneHHee, okono 800 mc.
O6annot

OTO MHCTPYMEHT Anst MoHuTOpuHra 3BY Motronic, Hanpumep, B Porsche 911 model 964.
Moxanyncra, cMoTpuTe cneymanbHyto ctpaduyy Ha OBDPIlot ansa nonyyveHna 6onee
noapobHon NHopMaunn (BKIoYasi UICXOAHbIN KOA).

Ayanokancynbl
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@ ME B F@ 22:19

k Rate 8000 Channels 2 Bits 16 Min huffer 1740
k Rate 11025 Channels 1 Bits 8 Min buffer 600

Ain buffer 1200
Jin buffer 1200

Flayhack Rate 11025 Channels 2 Bits 16 Min buffer 2400
Playback Rate 22050 Channels 1 Bits & Min buffer 1200

6 Min buffer 4800
Min buffer 4800

k Rate 48000 Channels 1 Bits 16 Min buffer 5224
k Rate 48000 Channels 2 Bits & Min huffer 5224

Prints a list of the supported recording and playback formats on your Android device.

v1.4 actually confirms play/record capability by send/receive of samples to the audio

hardware

v1.3 unreleased version

v1.2 refinement to rate test

v1.1 makes more rigorous check of record rate support

BbiBOOMT cnncok nogaep>XXmBaemMbix q:)OpMaTOB 3anncum n Bocnpon3seneHnAa Ha sallem

yctpouncTtee Android.

v1.4 dpakTuyeckn noaTeepXgaeT BO3MOXHOCTb BOCMPOU3BeAeHUs/3annucy nytem

oTnpasKku/npuema camnioB Ha ayamoobopyaosaHme
v1.3 HensgaHHas Bepcus
v1.2 yTOYHEHNE ONS OLUEHKN TecTa

v1.1 genaet Gonee CTporyto NPOBEPKY NOAAEPKKN PEKOPAHON CKOPOCTU
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Ghostroid - Paranormal Activity Detector

The Ghostroid application uses the microphone in your Android device to measure
ambient subsonic, sonic and supersonic sound in your environment. Using this
information it calculates a ParaNormalQuotient (PNQ) which is a measure of potential

paranormal activity in the vicinity.

Ghostroid - [letektop MNapaHopMmanbHoi AKTUBHOCTM

MpunoxeHne Ghostroid ncnons3yet MMkpodoH B Bawem Android-ycTporcTee ans
N3MEpPEHNS OKpY>KatoLLLero 4O3BYKOBOr0O, 3BYKOBOIrO 1 CBEPX3BYKOBOIO 3ByKa B Ballew
cpene. Vicnonbaysa aTy nHopmauuio, oH BbluncndaeT [NapaHopmManbHbiv KOIPULNEHT
(PNQ), KoTOpbIN ABNAETCSA MEPON NOTEHUMaNbHOW NapaHopMaribHOW akTUBHOCTU B

OKPECTHOCTHX.

Theory of Operation

It has been reported that paranormal activity is evidenced by sounds inaudible, or barely
audible, to the human ear. Animals, whose hearing is more acute at higher frequencies
than ours, are able to detect supersonic sounds, generally above 12-15 kiloHertz or so.
For example, dogs are reported to behave oddly during supernatural events. Sounds of
very low frequency, less than a hundred Hertz or so, are normally felt rather than heard
by humans. The built-in microphone circuitry in most handheld devices is designed to
detect frequencies in the audio range, but there is some residual response from the

circuitry at the very low (subsonic) and very high (supersonic) frequencies.

Teopus paboTbl

Coobwanochk, 4To NapaHopMaribHasi akTUBHOCTb NPOSIBNSAETCS B 3ByKax, HECIbILUMMbIX
UNn eaBa CribILWMMbIX YeNoBeYeCckMM YXoM. KUBOTHbIE, Yen cnyx 6onee ocTpbili Ha
bonee BbICOKMX YacToTax, YeM Yy Hac, CMOCOOHbI yNaBnmMBaTb CBEPX3BYKOBbIE 3BYKMY,
00bI4HO Bbiwe 12-15 knnorepu, nnmn okono Toro. Hanpumep, cobakn, kak coobulaercs,
BeayT ceba CTpaHHO BO BPEMSA CBEPXbECTECTBEHHbLIX COOLITUI. 3BYKM OYEHb HU3KOWN
4YacTOTbl, MEHEE CTa repu, UnNn oKono Toro, 06bIYHO OLLYLLIAOTCSA, @ HE CNbILWATCS

noabMn. BcTpoeHHasa cxema MUKpodoHa B 60MbLUMHCTBE MOPTATUBHBIX YCTPOMCTB
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npegHa3Ha4vYeHa and 06Hapy>|<eH|/|s=| 4acCTOT B 3BYKOBOM Mana3oHe, HO CylecTByeT
HeKOTOprVI OCTaTOYHbIA OTKINUK OT CXEMbl HA O4EHb HU3KNX (,D,O3ByKOBbIX) N O4YeHb

BbICOKUX (CBEPX3BYKOBbIX) YacTOTax.

Ghostroid uses fast software-based Infinite Impulse Response (lIR) filters to measure the
level of sub- and super-sonic sound pressure waves arriving at the microphone. It also
measures the audible sound level. The three ranges are shown on the Ghostroid display
via three meters, which move dynamically and are updated several times a second. The
Para Normal Quotient (PNQ) is calculated from a formula that sums the sound levels in
the sub- and super- sonic ranges, and subtracts the audible range value. This yields a
number which increases as the sub- and super- frequencies (which are difficult or

impossible for us to hear) increase, as compared to the audible frequencies.

The PNQ value is shown by a set of concentric bands at the centre of the display. High
PNQ values may be caused by a variety of events: Low frequency rumbling (e.g. from
heavy trucks or machinery), High frequency noises (e.g. dog whistles, or keys jangling)
as well as Supernatural phenomena (please don't drop your Android when you run away
in fright!)

V1.3 adds the Magnetic Field gauge. This measures the absolute value of the magnetic

field near the Android device, using the built in magnetometer.

Ghostroid ncnonssyet 6bICTpble NporpaMmHble PUNbLTPbI 6ECKOHEYHON NMMNYTLCHON
xapakrepuctuku (IIR) ona namepeHus ypoBHs cyb-1 CBEPX3BYKOBbLIX BOSTH 3BYKOBOrO
AaBneHus, nocTynawwmx Ha MUKPOdoH. OH Takke nsamepsieT ypoBeHb CrbILLIMMOro
3ByKa. Tpu gnanasoHa otobpaxatotcs Ha ancnnee Ghostroid ¢ nomoLLbo Tpex MeTPOB,
KOTOpble nepemeLlalnTcs AUHaMMYeckn 1 06HOBNSAOTCHA HECKOMBKO pa3 B CEKYHAY.
MapaHopmanbHbI kKoadpduuneHT (PNQ) paccuntbiBaeTca no dopmyrne, Kotopas
CYMMUpPYET YPOBHWU 3BYKa B CYD - 1 CBEPX3BYKOBOM [Mana3oHax v Bbl4MTaeT 3HaYEHne
3BYKOBOro AmanasoHa. 3T0 AaeT YMCIo, KOTOpoe YBENMYMBAETCA MO Mepe yBENNYeHUs
cy0 - 1 cBepxyacToT (KOTopble HaM TPYAHO UMM HEBO3MOXHO YChbILLATh) N0 CPaBHEHMUIO

CO CIbllUMMbIMAX HaCTOTaMMU.

3HauyeHne PNQ oTobpaxxaeTcst HabOpPOM KOHLEHTPUYECKMX MONOC B LIEHTPE AMChnes.
Bbicokue 3HauyeHnss PNQ moryT 6biTb Bbi3BaHbI pa3finyHbIMU COObITUAMM:

HM3KOYaCTOTHbIM FPOXOTOM (Hanpumep, OT TSKENbIX FPY30BUKOB MM MaLUWH),
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BbICOKOYACTOTHbIMU LWYyMaMu (Hanpumep, CBUCT cobBak Unmn 3BOH KIKYER), a Takke
CBEPXbECTECTBEHHBIMU ABNEHUAMU (MOXanymucTa, He poHsnTe ceo Android, koraa Bbl

yberaete B ucnyre!)

V1.3 pobaBnsaeT gaTynk MarHUTHOrO Nond. OTo U3MepsieT abConTHOE 3Ha4YeHne

MarHUTHoro nonsi B6nmsmn ycrponctea Android, MCNonb3yss BCTPOEHHbIN MarHUTOMETD.

PEOAA wEHe 1316

' Ghostroid
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PEITHEA @ T Ml @ 1317

Ghostroid is a port to Android of the well-established "Pocket Ghost" application for
Windows Mobile. Although | remain sceptical about the existence of paranormal activity,
and the effectiveness of this application to detect it, | have received several reports over
the years of Pocket Ghost being successfully used by paranormal investigators. Here are

a couple of quotes:

Ghostroid-ato nopt ansa Android xopoLLo 3apekoMmeHaoBaBLIero cebsi NpUNoXxXeHus
"Pocket Ghost" ana Windows Mobile. XoTsa 51 no-npexxHemMy CKENTUYECKM OTHOLLYCb K
CyLLLeCTBOBaAHMIO NapaHopMasibHOM aKTUBHOCTU U 3PEKTUBHOCTN STOMO MPUNOXEHUS
Ansa ee obHapy>xeHus, 3a nocnegHue rogbl 4 NONYYNN HECKONbKO COOBLLEHNA O TOM, YTO
KapMaHHbI Npu3pak ycnewHo Ncnonb3yeTca uccregosaTensamMmm napaHopmasnbHbIX

sBneHun. BoT Heckonbko uutar:

1) "I have used the pocket ghost program on my I-mate Jasjam and in all cases the Sub-
sonic and Super-sonic reading peaked at 85 to 90 and did not drop down until the visions

(or what ever they were) had gone."

1) "a ucnonb3oBan nporpammy pocket ghost Ha cBoem |-mate Jasjam, n Bo Bcex crnyvasax
[03BYKOBOE M CBEPX3BYKOBOE YTeHMe gocTturano nuka ot 85 ao 90 n He nagano, noka

BUAEHUSA (Unn YTO Bbl OHM HUM BbINK) He ncyesnun."

2) "I have seen your program successfully used by a professional parapsychologist

during an investigation in London."
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2) " Bugen Bally nporpammy, ycrewHo NUCNofnb30BaHHYO NPodeCccroHanbHbIM

naparicnxosioromMm Bo BpemMsd paccrieoBaHnsA B JloHpoHe."

3) "I am a member of several paranormal groups and investigate the most paranormally

active sites within the U.K.

On one such investigation a parapsychologist was using your 'Pocket Ghost' to great

effect.”

3) "9 ABNSACH YNTIEHOM HECKOMNbKNX napaHopmMarlbHbIX rpynn n nccreayro camMmble

napaHopMalribHO aKTUBHbIE CanTbl B Ben|/||<06p|/|TaH|/||/|.

B ogHOM 13 Taknx nccnegoBaHuii napancmxonor MCnonb3oBan Ball "KapMaHHbIN

npuapak" ¢ 6onbLlumm acpdektom."

Randomness Cny4alHOCTb

- MDA | & 8 @ W@ 21:56

‘ A Smarter Way b I
O Free International Calls With WI-FI (8 to Buy a Diamond (o blue mile

Adks by AdMab

.
y
J

peninsula skal

n\(

Randomness flips a coin, rolls a pair of dice, or selects a random Web page for you from

the millions available. It's all very random. Suggestions for further randomness e.g.
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lottery numbers, are welcomed.

V1.5 Initial random version number

CnyvaiiHocTb nogbpacbiBaeT MOHeTY, 6pocaeT napy KybukoB unv Boibupaet cryvainHyio
Be6-CTpaHuLy AN Bac M3 MUSITIMOHOB JOCTYNHbLIX. BCe 3TO 04YeHb criy4aiiHo.
MpennoxeHusa no ganbHeuLwwen crny4amHocTy, Hanpumep floTeperiHbie HOMepa,
NPUBETCTBYIOTCS.

V1.5 HayanbHbLIN cnyyaiHbI HOMEpP Bepcum

Sensors AnnapaTtypa HabnoaeHus

 Sensors

Magnet X =-35.8125 o S RS e
R N WA A

y—e i — . P—— . b £

Range +/-1.0g Accel X =6.2468396
Magnet ¥ =9.125

L
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AJ_\_F_,/‘\,.H_,_,._N__,__,.\_.-/\./\,._/\/\_/\/\/ ‘\fk_/\//\ NN

Range +/-1.0g Accel Y =0.402477954

Waghet 7505 | e MWW

\ W’\Wﬂ\\/\ \i{\\/\/\;ﬁbf\ﬂ\/\xum

v
RENge ¥7-1.0g Actel 2= 7125084 _“Mf

V2.2: Add zoom in/out buttons and Mag Field on/off button for Monica

Simple application showing the output from the 3-axis accelerometer and magnetometer.

Scales variable between 0.01 and 20g for acceleration.

V2.2: no6aBbTe KHOMKM yBEenuyeHusi/yMmeHbLUeHUs Macutaba U KHOMKy

BKNIOYeHUs/BbIkNtoveHnsa nona Mag ana Monica

MpocToe npunoxeHue, NokasbiBaiolLee BLIX04 C 3-0CeBOro akcenepoMeTpa u

mMarHuTomeTpa. Becbl Bapbupytotcest ot 0,01 no 20 r gnst yckopeHus.
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Metaloid MeTtannoung

LEEAEO i Ml & 18:40

Uses the built in magnetometer to
Get FREE antivirus for your Android @

Ads by AdMob show the magnetic field near the

Android. Three metering speeds:

= Fast, Medium, Slow plus Zero offsets,
4 4 l@ E two scales.
ﬁl
|"

Use as a metal detector: pass the
Android over a ferrous metal object

and observe the needle behaviour.

Accuracy determined by phone

hardware.
v2.1 Cosmetics & ad supported

Micnonb3yeT BCTPOEHHbIN
MarHMTomMeTp, 4Tobbl NokasaTb
MarHUTHoe nose psaom ¢
AHgpoungom. Tpu ckopocTn

CERE Y o L Bl N3MEPEHUS: BbICTPasi, CPEaHSS,
MeZmneHHast NoC HyneBble

UnZeroed Fast Fine
CMeLLieHUs!, Be LLKaTbI.

Vicnonb3oBaHne B Ka4ecTBe MeTannounckatens: nposeguTte AH,D,pOVI[J,OM no npeamMmeTty m3

yepHOro MeTanna u HabnwoganTe 3a NoOBeAeHUEM UTTbI.

ToyHOCTb onpeaensieTcs annapatHbiM obecnevyeHnem TenedoHa.

v2.1 KOCMeTUKa 1 peknama nogaepKmBatoTcs
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Handheld Audio Spectrum Analyzer (HASA)

HASA is a handheld audio frequency spectrum analyzer for Windows Mobile devices.
Frequency components of sounds picked up by the built-in microphone are shown in

real-time. HASA is supplied with full instructions for use.

You are encouraged to Download the Demo and see if HASA satisfies your needs. If so,

you can purchase it at Handango for $5.99

MopTaTuBHbIM aHanu3aTop 3ByKoBoOro cnekrpa (HASA)

HASA-3TO nopTaTuBHbLIN aHanM3aTop CnekTpa 3BYKOBbIX YaCTOT ANA MOOMbHbIX
yctporncte Windows. HacToTHble coCTaBnsaoLWwmne 3BYKOB,ynaBinBaeMblX BCTPOEHHbIM
MUKPOGOHOM, OTOBpaXkatoTcs B pexume peanbHoro spemeHn. HAS A noctaensietcs ¢

NOMHON I/IHCprKLI,MeVI no NPUMEeHEHNUIO.

Mbl pekoMeHagyem BamM CKadaTb 4eMO-BEPCUIO U NMOCMOTPETb, YAOBJIETBOPAET J1IM OHa

BalmMm notpebHocTam. Ecnu ga, To Bbl MoxeTe npnobpectn ero B Handango 3a $5,99.

%

e

Contact

If you have any questions about these applications, or are having difficulties with one of

them, please send email to jjbunn@gmail.com

KoHTakTt

Ecnun y Bac ecTb kakve-nmbo BONpOCh! MO NMOBOAY 3TUX NPUMOXEHWIA UMM BO3HUKIN
TPYOHOCTM C OOHUM U3 HUX, NOXanyicTa, oTnpaBbTe 3MeKTPOHHOE MUCbMO Mo agpecy

jijbunn@gmail.com
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PDF Version
Main Screen

Button Controls

Microphone Select

Connecting an external Microphone/Amplifier

Recording and Play Back

Setting a longer Sample Length

Store Button
File Format for AudioTool .at Files
Load Button

Menu Button
RT60 Button
Generator Button
RTA
1/1 Octave
1/3 Octave
1/6 Octave
1/12 Octave

Full Resolution

Frequency of Max Intensity

Spectrogram
Waterfall
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https://sites.google.com/site/bofinit/audiotool#h.p_ID_352
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https://sites.google.com/site/bofinit/audiotool#h.p_ID_452
https://sites.google.com/site/bofinit/audiotool#h.p_ID_456
https://sites.google.com/site/bofinit/audiotool#h.p_ID_483
https://sites.google.com/site/bofinit/audiotool#h.p_ID_508
https://sites.google.com/site/bofinit/audiotool#h.p_ID_533
https://sites.google.com/site/bofinit/audiotool#h.p_ID_558
https://sites.google.com/site/bofinit/audiotool#h.p_ID_583
https://sites.google.com/site/bofinit/audiotool#h.p_ID_608
https://sites.google.com/site/bofinit/audiotool#h.p_ID_635

PDF Version

SPL
Leq (Broadband and Octave)
Chart Recorder

Peak Store (for Sweeps)

Scales

Calibration
Target Curves
RT60

Signal Generator

Impulse
Sweeps
Warbles

Frequency Response with Sweeps

Cursors
Sone Loudness Measure
Noise Curves (NC and NR)
Polarity Checking
Peak Detect
Valley Detect

Filter Speeds
Weighting
Averaging

Screen Control

Font Size

A PDF version of this online manual is available AudioTool PDF .

PDF-Bepcus

PDF Bepcuio gaHHOro OHnanH-pykoBoACTBO AocTynHO B popmaTte PDF ana Android

TenegoHOoB .

Crpanuna 24 w3 125


https://sites.google.com/site/bofinit/audiotool#h.p_ID_662
https://sites.google.com/site/bofinit/audiotool#h.p_ID_687
https://sites.google.com/site/bofinit/audiotool#h.p_ID_749
https://sites.google.com/site/bofinit/audiotool#h.p_ID_774
https://sites.google.com/site/bofinit/audiotool#h.p_ID_807
https://sites.google.com/site/bofinit/audiotool#h.p_ID_923
https://sites.google.com/site/bofinit/audiotool#h.p_ID_1069
https://sites.google.com/site/bofinit/audiotool#h.p_ID_1208
https://sites.google.com/site/bofinit/audiotool#h.p_ID_1338
https://sites.google.com/site/bofinit/audiotool#h.p_ID_1401
https://sites.google.com/site/bofinit/audiotool#h.p_ID_1426
https://sites.google.com/site/bofinit/audiotool#h.p_ID_1455
https://sites.google.com/site/bofinit/audiotool#h.p_ID_1459
https://sites.google.com/site/bofinit/audiotool#h.p_ID_1493
https://sites.google.com/site/bofinit/audiotool#h.p_ID_1520
https://sites.google.com/site/bofinit/audiotool#h.p_ID_1560
https://sites.google.com/site/bofinit/audiotool#h.p_ID_1595
https://sites.google.com/site/bofinit/audiotool#h.p_ID_1620
https://sites.google.com/site/bofinit/audiotool#h.p_ID_1624
https://sites.google.com/site/bofinit/audiotool#h.p_ID_1649
https://sites.google.com/site/bofinit/audiotool#h.p_ID_1653
https://sites.google.com/site/bofinit/audiotool#h.p_ID_1657
https://sites.google.com/site/bofinit/audiotool#h.p_ID_1661
https://sites.google.com/site/bofinit/audiotool#h.p_ID_1690
https://drive.google.com/file/d/1hUVXIvvWllD54j0nxr6e877_mpid-I98/view?usp=sharing

Main Screen

When AudioTool is started, you will see the main screen for the Real Time Analyser
(RTA). The screen is divided into three regions:
. The top region shows the RTA frequency response in ISO one octave bars,
as calculated by an FFT of the incoming audio data. The vertical axis is labelled in
deciBels. The horizontal axis is a logarithmic frequency scale that is marked at the
ISO frequency centres (unless the user has selected the linear frequency scale
option, see below). The height of the bars changes with the incoming audio signal
being picked up by the microphone (or by an input device connected to the phone's
headset jack). Also shown is the current peak frequency, in Hz (the screen shot
shown has 121Hz) - this value is typically accurate to within a few Hz, depending
on the sampling rate (see below). Also shown above each of the octave bars are
blue marker lines that indicate the maximum level observed so far at that
frequency.
. The middle region shows an oscilloscope-like realtime display of the audio
data being picked up by the microphone. The vertical scale dynamically adjusts to
the prevailing levels. Also shown in large text in this region is the currently
measured SPL level, as calculated directly from the audio data stream (this number
is not FFT based.) In smaller text, at the top left of the region, are three numbers
following the word "Mic". These numbers indicate:
1. The sample rate, in samples/second (44100 in the example)
2. The "frame time" for the FFT in milliseconds (i.e. how quickly your phone is
calculating - lower numbers are better)
3. The sample buffer size being used for FFT analysis (8192 in this example).
. You can hide the middle (Input) region from view, using the "Hide Input"
menu option. This results in more screen real estate for the RTA display.

. The lower region is occupied by control buttons, described below.
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OcHoBHOM 3KpaH

Mpwn 3anycke AudioTool Bbl yBuauTE rnaBHbIA 3KpaH aHanmMsaTopa peasibHOro BpeMeHu
(RTA). OkpaH pasgeneH Ha Tpu obnacTu:

BepxHsasa obnactb nokasbiBaeT YacTOTHYHO xapakTepuctuky RTA B 6apax ISO one
octave, paccumTtaHHyto no blNd sxogawmnx ayanogaHHsix. BepTukansHas ocb
obo3HayeHa B geunbenax. (opm3oHTanbHasa ocb NpeacTtaBnseT cobomn
norapuMmMYeCKyto LLKasny 4acToT, OTMEeYeHHYI0 B LeHTpax vactoT ISO (ecnu
nonb3oBaTesnb He BbIOpan onuuio NIMHENHOW LWKanbl YacToT, CM. HUXe). BbicoTa nonoc
N3MEeHseTCa NpyU NpMeMe BXoAsLero ayanocurHana MMKpogoHOM (MM yCTPONCTBOM
BBOAA, MNOAKIMOYEHHBIM K pa3dbemy rapHUTypbl TenedoHa). Takke nokasaHa TekyLias
nnkoBas YactoTa B 'Yy (MoKa3aHHbI CHUMOK 3KpaHa umeet 121 Iy) - aTO 3HaveHne
00bI4HO C TOYHOCTbLIO 40 HECKONbKMX ['L, B 3aBMCUMOCTU OT YacTOThbl ANCKPETM3aumm
(cm. Hmxe). Kpome Toro, Hag KaablM U3 OKTaBHbIX 6apoB nokasaHbl CUHWE MapKepHble
NNHUK, KOTOPbIE YKa3blBalOT HA MakCUManbHbIN YpOBEHb, HAabNo4aeMblin 4O CUX NOp Ha
39TOW YacToTe.

CpefHsis obnacTtb nokasbiBaeT ocuumnnorpaguyeckoe otobpaxeHme B peasnibHOM
BpeMeEHU ayamoaaHHbIX, cobnpaemblx MUKPOOHOM. BepTukanbHas wkana
ANHaMU4YeCcKn nogctpanBaeTcd nofd npeobnagarowme ypoBHU. Takke 60nbLINM TEKCTOM
B 9TOM 06nacTu nokasaH TEKYLLUNN M3MEPEHHbIN ypoBeHb SPL, paccunTaHHbIn
HenocpeacTBEHHO M3 NOTOKa ayaMoAaHHbIX (9TO YMCo He ocHoBaHo Ha bBld.) B 6onee
MEIIKOM TEeKCTe, B NIeBOM BEPXHEM Yriy obnacTtu, HaxoasaTcs Tpu uudpsbl, cnegyrowme 3a
CNoBoM "MUKPOoH". 3TK Unpbl yKasbIBaKOT HA TO, YTO:

YacTtoTta anckpetmsaumu, B Bolbopkax/cek (44100 B NMpumepe)

"Bpems kagpa" ana blN® B munnucekyHaax (T. e. Kak 6bICTpo Baww TenedoH BblYMCAET -
4YyeM MeHbLUe Ymcen, TeM fny4Lue)

Paamep 6ydepa Bbibopku, ncnonbdyemblin ons aHanuaa bNe (8 gaHHoOM npumepe
8192).

Bbl MOXeTe CKpbITb CPEeAHIO (BXOAHYH) 06nacTb OT NPOCMOTPA, UCMONb3ys ONUUI0
MEHI0 "CKpPbITb BX04". OTO NPUBOAUT K YBEMNYEHUIO SKPAHHOW HEOABMXUMOCTU ANg
ancrinesa RTA.

HwxHasa obnacTb 3aHATa KHOMKaMu ynpasJieHNA, ONMCaHHbIMU HWXKeE.
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Button Controls The labels on the buttons indicate the current state of the control.
"Running" "Paused" - this button is used to pause or run the data analysis. When
"Paused", the RTA display does not change. The middle region 'scope display, however,
continues to show the incoming audio. "Average Off" "Averaging" - for averaging the RTA
analysis. When activated, the RTA levels will be averaged continuously. The count of
samples averaged appears in the top, RTA region. Averaging is arithmetic, not power.
"1/1 Octave" "1/3 Octave" "1/6 Octave" "1/12 Octave" "Full Res" "Spectrogram" "SPL"
"Leq" "Chart Recorder" "Peak Store" - this is the button used to switch between the
various modes available in the RTA, each is explained further in the next section. "Peak
On" "Peak Off" - this controls whether peak levels in the RTA display are shown or not.
To reset the levels is simply a matter of pressing this button to Off then On again. "Valley

On" "Valley Off" - controls whether valley levels (lowest levels) are shown. Reset by
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turning off then on again. "Medium" "Fast" "Slow" "Impulse" - this control selects the
speed of the RTA bars and the dB SPL measurement. Exponential filters are used with
time constants of 0.5, 0.125, 1.0 and 0.025 seconds, respectively. "Flat" "A Weight" "C
Weight" "X Curve"- this control selects between no filter (flat) and A and C Bofinit
Corporation - AudioTool - Online Manual 8/16/20, 17:50
https://sites.google.com/site/bofinit/audiotool Page 5 of 85 weight and the film industry X
Curve filters, which are applied to the raw audio data and thus affect the RTA levels and
the dB SPL level. The bottom row of buttons, select major functions of AudioTool. The
middle button is the Menu button. The Menu can also be activated by a long press on the
phone/tablet's "Recent Apps" button. To hide the buttons from the screen simply tap in

the top region of the display. To restore the buttons, tap anywhere in the display

KHorka

MeTKn Ha KHOMKax yKasblBalOT Ha TEKYLLIEE COCTOAHNE drieMeHTa ynpaBneHus.
"Running" "Paused" - aTa kHornka ncrnonb3yeTtcsa Ana NPUOCTaHOBKN UIK 3anycka
aHanusa gaHHbix. Korga "npmnoctanosneHo", gucnnen RTA He meHsieTes. OgHako
aucnnen obnactn 4encTBua cpeaHen obnactn NpogosrmKaeT nokasbiBaTb

BXOOSALLMN 3BYK.

"Average Off"" ycpegHeHue " - ansa ycpeaHeHust aHanuasa RTA. pu akTuBaymm ypoBHM
RTA 6yayT HenpepbiBHO ycpeaHsaTbes. Konnyectso o6pasyos B cpeaHeM cocTaBuna
nosiensietcs B tone, AT obnactu.

YcpeaHeHne-aTo apudmeTurka, a He cuna.

"1/1 OkTtaBbl" "1/3 OkTtaBbl" "1/6 OktaBbl" "1/12 OkTasbl", "nonHbIin POC"
"cnektporpammbl” "CIJ1" "Ilek" "Chart Recorder" "Peak Store" - aTo kHoOrKa,
ncnonb3dyemMas Ans nepeknioveHms Mexay pasnnyHbiMy pexmMmamu, JOCTynHbiMn B RTA,
KaXkabl N3 KOTOPbIX 0OBACHAETCA Aanee B cnegyowem pasgene.

"Peak On"" Peak Off " - aTOT napameTp onpenensiet, otobpaxatoTcs N NMKoBble
ypoBHU Ha gucnnee RTA nnu Her.

YT06bl COPOCUTE YPOBHU, OCTATOYHO NPOCTO HaXaTb 3Ty KHOMKY, YTOObI BbIKMIOYAUTD, a
3aTeM CHOBa BKIMOYMUTb.

"NonuHa BKJ1." "[onunHa BbIkn." - ynpaBnaeT oTobpaxeHnem ypoBHEN OONMHbI (CaMblX
HU3KMX ypoBHew). COpOC OCyLLLECTBNAETCA NYyTEM BbIKITIOYEHUS, @ 3aTEM CHOBa

BKIMlO4YeHUs.
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"Medium", "Fast", "Slow", "Impulse" - aToT perynstop Bbibupaet ckopoctb 6apos RTA u
b
M3mepeHnst ypoBHS 3BYKOBOIO AaBrEHUs. QKCMOHEHUManbHble unbTpbl MCNONb3YOTCA

¢ noctosiHHbIMK Bpemenn 0,5, 0,125, 1,0 1 0,025 cekyHabl COOTBETCTBEHHO.

"Keaptupa" "c Becy" "c Becy" "x KpuBon"- aT0T perynatop BolbupaeT mexay 6e3
dunbTpa (nnockas),a An C

Bofinit Corporation - AudioTool - OunainH Pykosoactso 8/16/20, 17:50
https://sites.google.com/site/bofinit/audiotool CtpaHuuya 5 13 85 BecosbIx U
KnHemaTtorpadgudeckux punstpos X Curve, KOTopble NPUMEHSIOTCA K HeobpaboTaHHbIM
ayauodaHHbIM 1 Takum obpasom BnunaAT Ha yposHM RTA u ypoBeHb dB SPL.

HWXHUIM psg KHOMOK, BbIBOP OCHOBHbIX dpyHKUMI ana Android TenedoHoB. CpegHsas
KHOMKa - 3TO MEHI0 KHoMkKa. MeHIo Takke MOXeT ObITb aKTUBMPOBAHO ASNMUTENbHbLIM
HaXkaTuem Ha KHonky "llocnegHue npunoxeHua" TenedoHa/nnaHwera.

UToO6bI CKPbITb KHOMKKW C 3KpaHa, NPOCTO HaXXMUTE B BEpXHen obnacTtu gucnnes. Ytobbl

BOCCTAHOBWUTb KHOMKKU, HAXXMUTE B NNtoBOM MecTe aucnnes

Microphone Select An option in the Menu allows to select/toggle between the front
microphone, for those phones that have one, and the main microphone (usually at the
base of the phone). The front microphone is the one that is typically on the front of the
phone used for video recording. The setting is remembered between sessions. For
phones that do not have a front microphone, then the menu option is still available, but all
it will do is select the main microphone's AGC stream - which is probably not what you

want :-)

Bbi6op MukpodoHa

Onuusa B MeHI0 No3BoONSeT BbiOMpaTh/NepeknioyaTbcs Mexay nepeaHM MUKPOGOHOM,
Ansa Tex TenedoHoB, KOTOPbIE NMET ero, U OCHOBHbIM MUKPOGOHOM (0BbIYHO B
ocHoBaHun TenedoHa). lNepeaHnin MUKPOGOH-3TO TOT, KOTOPbIN 0ObLIYHO HAXOANTCSA Ha
nepeagHen naHenu tTenedoHa, MCNorb3yemMoro Ans 3anncu Buaeo. YCTaHoBKa
3anomMuHaeTca mexay ceaHcamu. [Ina TenedoHoB, KOTOPblE HE MEKT PPOHTANbLHOIO
MUKPO(OHA, TO ONUUSA MEHIO BCe eLle JOCTYMNHa, HO BCe, YTO oHa ByaeT aenatb, 3T0
BblbpaTb OCHOBHbIE MMKPOoHbl AGC stream - 4TO, BEPOATHO, HE TO, YTO

Bbl XOTUTE :-)
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Connecting an external Microphone/Amplifier To connect an external microphone (the
Dayton Audio iIMMG6 is recommended), just plug the mic into the headset jack on your
Android tablet/phone. To connect your amp, you can plug a cable with a jack on one end
(into the IMMG's socket for that purpose) and phono plugs, or whatever your amp needs,
on the other. Then, you can send signal generator audio to your amp, and measure the
resulting audio with the iIMMG. If you don't have an iIMMG6 then you can use a Y connector
in the headset jack - this breaks the jack into two jack sockets: one for a mic, one for
audio out.

MogkntoyeHne BHeLWHero MnkpodoHa/ycunutens Ytobbl NOAKMHOYNTE BHELLHUA
MUKpPOPOH (pekomeHayeTcsa Dayton Audio iIMM 6), npocTo noaknioYnTe MUKPOMOH K
pasbemMy rapHUTypbl Ha Bawwem Android-nnaHweTe/TenedoHe.

UTo6bl NOOKNIOYUTL YCUNUTENb, Bbl MOXETE NOAKNIYNTL Kabenb ¢ pa3beMOM Ha OAHOM
KoHUe (ans aton yenu B rHe3go iMM6) n phono plugs, unm Bce, YTO HY>XHO BallemMy
yCUNUTENto, Ha Apyrom. 3aTem Bbl MOXeTe OTNpaBUTb 3BYKOBOW CUrHan reHepaTtopa
CUrHanoB Ha CBOW yCUNUTENb U U3MEPUTb PE3YNbTUPYIOLLNIA 3BYK C MOMoLLbo IMM 6.
Ecnn y Bac HeT iIMM 6, TO Bbl MOXeTe UCnonb3oBaTth Y - 06pasHbln pasbeM B pasbeme
rapHUTYpbI-3TO CIIOMaeT pa3bem B ABa rHesga: O4AHO ANna MUkpodpoHa, apyroe ans

ayavoBbixoaa.

Recording and Play Back You can record audio samples from the microphone (internal
or external) using the Record/Play button controls. To show the button controls, select
the "Show Record/Play Buttons" item in the Menu. To hide them, select the "Hide
Record/Play Buttons" in the Menu.

3anncb n BocnpomnsBeaeHne

Bbl MOXeTe 3anucbiBaTb 3BYKOBbIE CIMMIbI C MMKPOMOHA (BHYTPEHHETO UI BHELLHETO)
C noMoLLbio KHoMok ynpaeneHns Record/Play. YTobbl 0To6pasnTb anemMeHThbl
yrnpaBneHus KHonkamu, BbiIbepnte B MEHIO NyHKT "okasaTb KHOMKK
3anucu/socnpounssegeHns”. Ytobbl CKpbITb MX, BbibepuTe B MeH0 MYHKT "CKpbITb KHOMKM

3anucu/sBocrnpounsseneHns”.
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Calibrate Use 1/3 Octave Calibration Hide Record/Play Buttons

Fine Freq. (slower) Use Large Font

There are four buttons available:
1. WAV file selector - pressing this button will show the available WAV files in the
AudioTool directory.
2. Play/Pause button - will play back samples from the WAV file selected in
1. Pressing this button during playback will pause playback.
3. Record button - press this button to start recording from the microphone. Press
again to stop recording. A maximum of 30 seconds of audio data can be recorded.
When finishing recording, a dialog will allow you to name the recorded WAV file, or
discard it.
4. Rewind button - when pressed during WAV playback, the playback position will
jump back to the start of the WAV file.

Here is an example where a WAV file called "PinkNoise" is being played back.

EcTb yeTbipe OOCTYMNHbIE KHOMKK:

1.Cenekrtop channos WAV - HaxxaTue 3TON KHOMKM NOKaXXeT JOCTynHble dannsl WAV B
katanore Audio Tool.

2.KHonka Play/Pause - 6yget BocnpounssoanTtb camnnbl n3 WAV-caiina, BbibpaHHOro B
1. Haxxatne aToM KHOMKM BO BpeMs BOCMPOU3BELEHNSA NpUOCTaHaBNMBaeT
BOCMNpou3BeaeHmeE.

3.KHonMka 3anmcu - HaXKMUTE 3Ty KHOMKY, YTOObl Ha4aTb 3anucb ¢ MUKpodoHa. Haxmure

ewe pas, Ytobbl 0OCTaHOBUTL 3anncb. MoxHo 3anmncaTtb Makcnmym 30 CekyHn
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ayauopaHHbIX. [locne 3aBepLueHnsa 3annucu NoSBUTCS AnanoroBoe OKHO, No3Bornsouiee
BaM HasBaTb 3anucaHHbli WAV-gann nnu otkasaTbCs OT Hero.

KHonka nepeMoTku Hasag - Npu HaxxaTtum BO Bpema BocnpousseaeHns WAV nosmumsa
BOCMpoOu3BeAeHNsa BepHeTCS K Havany canna WAV.

BoT npumep, rge socnpounssogutca WAV-gann nog HassaHueM "po30Bbii LWym".

onNE @&on O § 4% 948 AM

Here is an example where a WAV file is
being recorded from the micriphone:
Bot npumep, korga WAV-gainn

3arnncbiBaeTcAa C MU KpOd)O Ha:

ON EBXoeo A 4 4% 9:49 AM

e

Playing PInkNoise = 6.7 secs
nn ) 14 e a0 1 % *
Mcd1 10 NI2FaNe o0

oy et

- -l -

O

000

Recording 93 secs

S5 N—i= immoal essd tiossd

You can use any WAV file for playback, as long as it is recorded at the same sample rate

as AudioTool is operating at: typically 44100 samples/second.
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Bbl MoxeTe ncnonb3oBaTb Ana BocnpomsseneHus nobon WAV-dain, ecnv oH 3anncax

C TOW e YyacToTon anckpeTtusaumm, 4to u AudioTool: 06b14HO 44100 camMnNoOB B CEKyHAY.

Setting a longer Sample Length
New in v8.2

You can choose from three sample lengths using the "Set Resolution" Menu option:

YcTaHoBKka 6onbluen AnnHel obpasya
HoBoe B Bepcun 8.2
Bbl moxeTe BbiOpaTb O4HY M3 TPEX ANVH BbIOOPKM, NCMOSMb3Ys ONUUIO MEHHIO "yCTaHOBUTb

paspeLueHue" :

1240 © 9 S

Set AudioTool Sample Length

@® 4096 (Fastest, Lowest Res.)

8192 (Fast, Medium Res.)

16384 (Slow, High Res.)

CANCEL 0K
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The frequency resolution of AudioTool is governed by the sample rate (typically 44100
samples/sec) and sample length by the relation:

Frequency resolution = Sample Rate / Sample Length

So, the resolution at 4096 sample length is around 10Hz. The downside of increasing the
sample length is that the frame rate will slow down (the display will not react as quickly
as before). The advantage is that the frequency resolution will increase: this will be very

noticeable in the RTA "Full Res." mode, for example.

YacTtoTHoe paspeleHme AudioTool onpegenseTcs YyactoTon anckpeTmsaymm (00bl4HO
44100 camnnos/cek) 1 ANNHOW BbIBOPKN MO COOTHOLLEHWUIO:

YacToTHOE paspelleHme = yactoTa AncKpeTm3auum / onvHa Bblbopkm

Taknm obpasom, paspelleHune npu annHe obpasua 4096 coctaenseTt okono 10 Iy,
HepocTtaTkom yBenuyeHust AnvHbl BbIOOPKM ABNAETCA TO, YTO YacToTa KagpoB OyaeT
3amegnatbea (aucnnen He 6yaeTt pearMpoBaThb Tak ObICTPO, Kak paHbLUE).
MpenmyLecTBO 3aKnoyaeTcs B TOM, YTO YacTOTHOE paspeLleHne 6yaeT yBenmymBaTbCs:

370 ByaeT oyeHb 3amMeTHO, Hanpumep, B pexxume RTA "Full Res.".

Store Button

This allows you to store the current RTA analysis, Chart, Leq, Peak Store or RT60 data
into a file in memory. A dialog box will appear in which you can enter the name of the file
in which the data will be stored. These files are written to the "AudioTool" directory in

memory, and have a file type of ".at", ".rt60", "leq" ".cht" or ".swp" depending on which

mode you are in. They are text files and can be read by any text editor.

KHonka XpaHeHus

OTO NO3BOMSET XpPaHUTb TEKyLUMEe AaHHble aHanun3a RTA, guarpammel, Leq, Peak Store
unn RT60 B dpanne B namaTu. NoaBUTCSa aManoroBoe OKHO, B KOTOPOM Bbl MOXETe
BBECTM MMSA paina, B KOTOPOM OyayT XpaHUTbCA AaHHblEe. DTN dalnbl 3an1cbiBaloTCA B
katanor "ana Android TenecgoHoB" B namatu, n ectb Tuna ".Ha", ".rt60", "Iek" ".CH" nnn
".cBon" B 3aBUCUMOCTM OT TOr0, Kakon pexmm Bbl HaxoauTecb. OHM NpeacTaBnstoT

coboi TekcToBble dansbl U MOryT BbITb MPOYNTaHbLI NHOOLIM TEKCTOBLIM PeaaKTOPOM.
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File Format for AudioTool .at Files

The AudioTool .at files have the following format. There is a file header line, containing
the date/time etc., followed by rows of measurement data. For each row:

The first data column is the frequency, in Hz.

The second column is the magnitude of the FFT at that frequency l.e. it is the
uncorrected voltage level.

Previous to v6.0.3: The third column is a little more complicated: it's the square root of
the corrected dB level, and thus depends on the current calibration, and the correction for
the Von Hann window. This column is only present for historical reasons

From v6.0.3 on: The third column is the corrected dB level. (It takes into account the
current calibration, and the correction for the Von Hann window. )

The fourth column shows the Peak dB value measured at that frequency

The fifth column shows the Valley (minimum) dB value measured at that frequency

If you are in 1 Octave, 1/3 Octave or 1/6 Octave mode when Storing the file, the relevant

octave data will be appended to the data described above. An example is shown below:

dopmat gpavna ana AudioTool .B channax

Ha Android TenedoHoB .dainbl umeroT cneayowmin popmart. CyuwecTByeT CTpoka
3aronoeka pavina, cogepxatias gaty/sBpemMs v T. 4., 3a KOTOPOU cnefytT CTPOKU
AaHHbIX U3MepeHnn. [nsa Kaxgom CTPOKM:

MepBbIvi cTonbew AaHHbIX-3TO YacToTa, B 'y,

BTopoli cton6eu-ato BenuunHa bIrNd Ha aTon YyacTtoTe, TO ecTb 3TO
HEeCKOPPEKTMPOBAHHbINA YPOBEHb HAMPSHXKEHUS.

Mpepbioywasa sepcus v6.0.3: TpeTuri ctonbel HEMHOrO CNOXHEE: 3TO KBaApaTHbIN
KOpEeHb 13 CKOPPEKTMPOBAHHOIO ypPOBHSA Ab, 1, Takum o6pa3om, 3aBUCUT OT TEKYLLIEN
KannbpoBKM 1 KOPPEKL MM AN OKHA POH XaHHa. JTa KOSIOHKa NpUCYTCTBYET TOMbKO MO
NCTOPUYECKUM NMPUYNHAM

HaunHasa c Bepcun v6.0.3: TpeTuin ctonbey, - 3TO0 CKOPPEKTUPOBAHHbIN ypoBeHb Ab. (OH
YyUMTbIBAET TEKYLLYIO KanMbpoBKy 1 Nonpasky A5is okHa poH XaHHa. )

B yeTBepTOM CcTONGOLE NOKA3aHO NMKOBOE 3Ha4YeHne Ab, N3MepeHHoe Ha 3ToN YacToTe
B naTtoin KonoHke nokasaHo 3Ha4YeHue AONUHbI (MMHUManbHoe) ab, n3MepeHHoOEe Ha 3TOW

4yacTtoTe
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Ecnun Bbl HaxoauTteck B pexume 1 OkTaBsbl, 1/3 oktaBbl unun 1/6 OKTaBbl NpU XpaHeHUn
(harina, COOTBETCTBYIOLMNE AaHHble OKTaBbl OyayT AobaBneHbl K JaHHbIM, ONUCAHHbBIM

Bbile. MNpumep NpMBEAEH HUXKE:

1/3 Octave Data: Columns are Frequency(Hz), dB, dB(valley), dB(peak)
20.0 26.83156706582885 22.166787511483037 52.632521644880924
25.0 24.79307357192959 22.166787511483037 52.632521644880924
31.5 23.638651696759617 14.802948453138242 54.36133378082017
40.0 31.207812167904592 19.370791325960823 45.49667680795788
50.0 38.912702880111574 29.64552758219944 49.49161872432127
63.0 31.308559430337557 22.89743713538305 48.84070943868894
80.0 36.503730339760416 30.2550007563 53.60647538837455
100.0 37.32872961438841 31.628594404178614 52.84494589661469
125.0 47.53906365527617 41.49260507497887 55.603996089423774
160.0 37.13218036161636 30.019891483037632 53.51520224280762
200.0 38.61583915476531 32.18272210005908 56.303036331405195
250.0 39.45571992076893 34.41176902389282 58.93353652741962
315.0 35.445424637925015 32.892587984824274 53.20546791705307
400.0 38.07353309291713 33.10039544690382 58.651517195975586
500.0 37.44883468905982 31.62128553573676 60.243290257242265
630.0 33.905814941577894 29.745581687854823 61.621031458186906
800.0 31.189947485876157 29.136970289841344 62.9863347566566
1000.0 29.934049998698615 26.281615541776937 68.23173512416146
1250.0 28.804920066416592 25.35837631687501 72.65160623462893
1600.0 29.091712814182326 25.780246296745275 92.86700351806023
2000.0 27.885411613466054 24.668718676082374 77.11216044766489
2500.0 27.272514725191616 24.29759590065956 69.88265084063536
3150.0 27.044774522628643 24.289355987064475 70.62307656703035
4000.0 27.96804350430325 25.149385241068856 65.93333352809589
5000.0 28.201004393959373 25.481078088048356 62.52033892733458
6300.0 33.39460194392798 29.18232982337404 63.791460855372634
8000.0 31.42957001418992 28.356561247922514 59.74561820466221
10000.0 29.048496309608893 26.7129789759191 55.35978669914826

Crpanuna 36 u3 125



12500.0 29.135908066371623 27.80860720298393 54.31129910809918
16000.0 30.411527191811615 29.062520150477052 54.33884829589135
20000.0 28.65506503472534 27.471865999372465 53.574661536064 12

Note: for versions prior to v6.0.3 you can calculate the third column from the second (call

it X) using the formula:

Sqrt(dBcorrection + dBcalibration + dBvonHann + 10log(X*X))

Where dBcorrection is 20, dBvonHann is 4.2 and dBcalibration is shown in the file

header. For v6.0.3 and above, remove the sqrt in the formula above.

HanHble 1/3 OkTasbl: ctonbubl-yactoTa(l'u), Ab, ab(aonuHa), ob(nuk)

20.0 26.83156706582885 22.166787511483037 52.632521644880924
25.0 24.79307357192959 22.166787511483037 52.632521644880924
31.5 23.638651696759617 14.802948453138242 54.36133378082017
40.0 31.207812167904592 19.370791325960823 45.49667680795788
50.0 38.912702880111574 29.64552758219944 49.49161872432127
63.0 31.308559430337557 22.89743713538305 48.84070943868894
80.0 36.503730339760416 30.2550007563 53.60647538837455

100.0 37.32872961438841 31.628594404178614 52.84494589661469
125.0 47.53906365527617 41.49260507497887 55.603996089423774
160.0 37.13218036161636 30.019891483037632 53.51520224280762
200.0 38.61583915476531 32.18272210005908 56.303036331405195
250.0 39.45571992076893 34.41176902389282 58.93353652741962
315.0 35.445424637925015 32.892587984824274 53.20546791705307
400.0 38.07353309291713 33.10039544690382 58.651517195975586
500.0 37.44883468905982 31.62128553573676 60.243290257242265
630.0 33.905814941577894 29.745581687854823 61.621031458186906
800.0 31.189947485876157 29.136970289841344 62.9863347566566
1000.0 29.934049998698615 26.281615541776937 68.23173512416146
1250.0 28.804920066416592 25.35837631687501 72.65160623462893
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1600.0 29.091712814182326 25.780246296745275 92.86700351806023
2000.0 27.885411613466054 24.668718676082374 77.11216044766489
2500.0 27.272514725191616 24.29759590065956 69.88265084063536
3150.0 27.044774522628643 24.289355987064475 70.62307656703035
4000.0 27.96804350430325 25.149385241068856 65.93333352809589
5000.0 28.201004393959373 25.481078088048356 62.52033892733458
6300.0 33.39460194392798 29.18232982337404 63.791460855372634
8000.0 31.42957001418992 28.356561247922514 59.74561820466221
10000.0 29.048496309608893 26.7129789759191 55.35978669914826
12500.0 29.135908066371623 27.80860720298393 54.31129910809918
16000.0 30.411527191811615 29.062520150477052 54.33884829589135
20000.0 28.65506503472534 27.471865999372465 53.57466153606412

Mpumeyanue: Ana sepcuii oo Bepcun v6.0.3 Bbl MOXeTe BblUMCANTL TPeTUin cTonbew, n3

BTOpOro (HasoBuTe ero X), UCNonb3ys opMmyny:

Sqrt(dBcorrection + dBcalibration + dBvonHann + 10log(X*X))

I"oe dBcorrection-20, dBvonHann-4.2, a dBcalibration oTobpaaeTcsa B 3aronoske

danna. [nsa v6.0.3 un Bbiwe yaanute sqrt B npuBeieHHOM Bbille hopmyre.

Load Button

This allows you to load up to two previously saved AudioTool .at files - they will be
displayed alongside the real time data. This button is greyed out if there are no existing
files of the appropriate type found in memory. If there are, a list will be shown of available

files, together with two other options:

KHonky 3arpysutb

OT0 no3BonseT 3arpy3nTb 4O ABYX PAaHEE COXPaHEHHbIX AyaNOMHCTPYMEHTOB .B (hannax
- OHKM ByayT oTOBpaxxaTbCA BMECTE C JaHHbIMU B peanbHOM BPEMEHU. JTa KHOMKa
HeakTUBHa, eCnu B NaMATU HET CyLLEeCTBYOLMX hainoB COOTBETCTBYOLLEro Tuna. Ecnu
OHW eCTb, TO ByaeT NokasaH CNUCOK AOCTYMHbIX PannoB BMeCTe ¢ ABYMS APYrMMuy

onuynAamMun:
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Testing

<CANCEL>

Selecting <CANCEL> will return you to the main display, selecting <CLEAR> will remove
an existing loaded file from being displayed. Selecting one of the files results in it being
shown on the main display. You can select a second file to be Loaded by using the Load
button again. Here is an example where two files have been loaded, one called "noise",

the other "flat":

Bbibop <oTmMeHa> BepHET Bac Ha rMaBHbI 3KpaH, BbIBOP <OYNCTUTL> yaanuT
CYLLECTBYIOLLNI 3arpy>xeHHbI dann n3 otobpaxeHus. Beibop ogHoro na garinos
NPMBOAMUT K TOMY, YTO OH oToBpakaeTcsa Ha rnaBsHOM aucnnee. Bbl MmoxeTe BbIOpaTh
BTOpOW dhann ans 3arpysku, CHOBa HaxaB KHOMKY 3arpy3ntb. BoT npumep, koraa 6binu

3arpyxeHbl Ba panina, oauH 13 KOTOpbIX Ha3dbiBaeTcs "wym", a gpyron "nnockum'™:
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If you have enabled Cursors (see later in the manual), then the levels of any loaded file
at the cursor positions will be shown. In the above example, the left red cursor shows
that the "noise" curve (shown in grey) has a level of 38.0dB at 280Hz, and the "flat" curve

(shown in blue) has a level 62.7dB at the same frequency.

Ecnu BbI BKntouunu kypcopsl (cMm. [Janee B pykoBoAcTBe), TO 6yAyT NokasaHbl ypOBHU
nboro 3arpyxeHHoro darna B no3uumsix Kypcopa. B npuBeaeHHoOM Bbile npumepe
NEBbIV KpacHbIN Kypcop NOKasbiBaeT, YTO KpuBaa "WwWyma" (mokaszaHa cepbiM LIBETOM)
nmeet yposeHb 38,0 ob npu vyactote 280 My, a "nnockas" kpuBas (NokasaHa CUHUM

LUBETOM) MMEET ypoBeHb 62,7 ob npu Ton xe yacrtoTe.
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Menu Button

Tap this to reveal the Menu. Select the required option from the scroll list, or tap Cancel

(bottom right).
KnaBuLla MEHI0

HaxxmuTte Ha 9Ty KHOMKY, YTOBbl OTKPbITb MeH0. Bbibepute Heobxoaumbli napameTp 13

CMNUCKa NMPOKpPYTKN UITN HAXMUTE OTtmeHa (BHI/I3y cnpaBa).

RT60 Button

This starts the RT60 feature - see below.
KHonka RT60

3710 3anyckaeT pyHkumo RT60 - cm. Huxe.
Generator Button

This starts the signal generator - see below.
KHonka NeHepaTopa

OTO 3anyckaeT reHepaTop CUrHamnoB - CM. HUXeE.
RTA

The real time analyzer (RTA) has several modes, described below.
OTI

AHanusartop peanbHoro BpemeHn (RTA) nMeeT HECKONBbKO PEXUMOB, OMMUCAHHbIX HUXE.

1/1 Octave
Frequency response is shown in the ten ISO 1 octave bands.
1/1 OkTaBbl

YacToTHasa xapakTepucTuika nokasaHa B gecatm gnanasoHax ISO 1 OkraBa.
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(In this screen shot, the Noise Curves are also being shown - see below for details on

Noise Curves.)

((Ha aTom cKprHLIOTE Takke nokasaHbl KpUBbIE WyMa - NogpobHee 0 KpMBbIX LyMa CM.

HUXe.)
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1/3 Octave
Frequency response is shown in the thirty ISO 1/3 octave bands.
1/3 OkTaBbl

YacToTHasa xapaktepucTtuka nokasaHa B Tpuguaty nonocax ISO 1/3 okrasbl.

Mic 44100 9 8192 dF=5Hz C=0.0

M 1 1|

) ; N L ‘a“"‘ N i ; o
WP el M e

1/6 Octave

Frequency response is shown in ISO 1/6 octave bands.

1/6 OkTaBbl

YacToTHasa xapakrepucTtumka nokasaHa B gmanasoHax ISO 1/6 okTaBbl.
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1/12 Octave
Frequency response is shown in ISO 1/12 octave bands.
1/12 OkTaBbl

YacToTHasa xapakTepucTumka nokasaHa B OKTaBHbIX guanasoHax ISO 1/12.
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Full Resolution

Frequency response is shown as a line graph at the maximum available resolution.
NnosnHoe paspeLueHne

YacToTHasa xapakrepucTtumka otobpaxaeTcs B BUAE NMMHENHOro rpadumka ¢ MakcumarbHO

[AOCTYNHbIM pa3peLLeHnem.
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Frequency of Max Intensity

In all the RTA modes, a marker at the top the screen shows the frequency with the
maximum intensity. In the example below, it is showing 196Hz. The frequency is also
shown as the note name on the musical scale - in this case "G". (The note name display

can be turned off and on via the Menu.)
YacToTa makcumanbHOW MHTEHCUBHOCTU

Bo Bcex pexxumax RTA mapkep B BEpPXHEN YacTu 9KpaHa NokasbiBaeT 4acToTy C
MaKcuMarbHOW MHTEHCUBHOCTLIO. B NnpuBeaeHHOM HMXKe npumepe OH nokasbiBaet 196
Ny. YacTtoTa Takke oTtobpakaeTcs Kak Ha3BaHME HOTbl HA My3blkalibHOWM LUKane - B
AaHHom cniyvae "G". (OTobpakeHne Ha3BaHMsA 3aMEeTKN MOXHO BbIKITHOUYNTb U BKMOYUTL C

MOMOLLIbIO MEHIO.)
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Load m RT60

Spectrogram

Frequency response is shown as a function of time: the spectrum at each moment is
drawn as one row of a bitmap. The colour of each pixel indicates the intensity of the
sound at that position in the spectrum. The most recent time is at the bottom of the

display.
Cnektporpamma

YacToTHas xapakTepucTuKa nokasaHa kak (oyHKUMS BpEMEHM: CNEKTP B KaXabl MOMEHT
BpeMeHu pucyeTcsl B BUAe OQHOW CTPOKM pacTpoBOro nobpaxeHus. LiBeT kaxgoro
nUMKcens ykasblBaeT Ha MHTEHCUBHOCTL 3BYKa B 3TOM MecTe cnektpa. Camoe nocregHee

BpeMA HaxoanTca B HWXHeW YyacTtn gucnnes.
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You can change the speed of the spectrogram (the rate at which new rows of the bitmap

are drawn) between Fast and Slow using the option available in the Menu.

Bbl MOXXeTe N3MEHUTb CKOPOCTb CMEKTPOrpamMmbl (CKOPOCTb, C KOTOPOWM PUCYHOTCS HOBbIE
CTPOKM pacTpOBOro nsobpaxeHnst) Mexay 6bICTpor 1 MeANEHHOM C MOMOLLbIO ONUUK,

OOCTYMHOW B MEHIO.
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Waterfall

The waterfall display (introduced in v7.3) can be selected via the Menu, and replaces the

Spectrogram display when selected.
Bopoonapg

[Aucnnen Bogonaga (BBeAeHHbIV B V7.3) MOXET ObITb BbIOpaH Yyepe3 MeHI0 U 3aMeHSEeT

aucnnen CrneKkTporpamMmmsbl, Korga oH Bbl6paH.

S o

= 7?&1«“)1

The display builds up over time as new frequency response curves are added.

[ncnnen HakannMBaeTcs C TEYEHNEM BpeMeHU No mepe nobaBneHnst HoBbIX KPpUBbIX

YaCTOTHOW XapaKTepPUCTUKMN.

SPL
In this mode, the display simply shows the dB SPL figure.
YPOBEHb 3BYKOBOI'O OABJIEHNA

B aTom pexume Ha gucnnee npocTto oTobpaxkaetca undpa dB SPL.
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Leq (Broadband and Octave)

In this mode, AudioTool shows the results of the continuous Leq calculation. Leq is the
average of the power sum of the measured instantaneous dB SPL levels over an interval
of time. For more details about Leq see, for example, Leq at National Instruments . It is

the "equivalent continuous sound level".
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The Leq calculation will continue to run indefinitely, but it can be stopped by pressing the
RTA "Running" button (top left) - if you press that button again, a new Leq calculation is

started afresh.

Shown below is a screenshot of the Leq display. The broadband Leq, and the elapsed
time for the calculation is shown, as well as the target duration (in this case 1 minute).

(The duration can be adjusted using the Menu option "Set Leq Duration".)

The table shows the 1 octave Leq measurements: the current calculation is shown in the
"Now" column. The other columns show prior results ... so the T-1 column is the result

from the calculation that last finished, the T-2 the one before that, and so on.
Leq (LWMpOKONOMNOCHbIN N OKTaBHbIN)

B atom pexume, onsa Android TenedoHOB nokasbiBaeT pe3ynbTaToB HEMNPEepPbLIBHOMO
pacyeTta Jlek. Leqg-aTo cpeaHee 3Ha4YeHNe CyMMbl MOLLHOCTU N3MEPEHHbLIX MITHOBEHHbIX
ypoBHen SPL ab 3a nHtepsan BpemeHu. [inga nonyyeHns 6onee nogpobHom
MHgopmauum o Leq cm., Hanpumep, Leq B National Instruments . 310 "akBUBanNeHTHbIN

HernpepbIBHbLIN YPOBEHbL 3BYKA".

PacueT Leq 6yaet npogomkaTtbcst 6&€CKOHEeYHO, HO €ro MOXHO OCTaHOBUTb, HaXaB
kHonky RTA "Running" (BBepxy cnesa) - eCnv Bbl HaXXMeTE 3Ty KHOMKY eLle pas, HOBbIM

pacueT Leq GyaeT 3anyLieH 3aHOBO.

Hwxe nokasaH ckpuHwWoT gucnnes Leq. NokasaH WMpoKononocHbIn Leq, a Takke
3aTpadeHHOe Ha pacyeT BpeMs, a Takke uenesas AnuTenbHOCTb (B 4aHHOM cnyyae 1
MuHyTa). (MpPOoAOMKUTENBHOCTL MOXHO PErynMpoBaTh C NOMOLLLIO onumn MeHio "Set Leq

Duration".)

B Tabnunue npuBeneHsl namepeHus Leq Ha 1 okTaBy: TEKYLLUMIN pacyeT NokasaH B
ctonbue "cenyac". [lpyrne ctonbubl NOKa3biBaOT Npeablaylwmne pesynbraThl ... TakKUm
obpasom, ctonbel T-1 aBnAeTCs pe3ynbTaTtoM BblYUCIEHNS, KOTOPOE BbINo 3aBepLUEHO

nocnegHum, ctonbey T-2-npegbliaywnm 1 Tak ganee.
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Note that, if you change filters, then the Leq integration re-starts from the moment the
filter was changed.

(Normally, Leq measurements are made using the A Weight filter.)

Storing Leq Measurements
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AudioTool stores up to 5,000 Leq measurements internally starting from every time the
app is started. The measurements can be saved to an AudioTool .leq file - use the
"Store" button for this purpose. The stored file can be opened in a text editor, and

imported into e.g. Excel. Here is an extract from an Leq file:
AudioTool Leq File recorded at Sat Jun 15 11:42:18 PDT 2013

MilliSeconds now: 1371321738067 Columns: Time Start, Time Finish, Duration(s), LEQ,

LEQ octave1, LEQ octave?2 ... 40 LEQ measurements in file

O6paTI/1Te BHUMaHUE, 4YTO €CIIN Bbl MEHAETE d)l/lﬂpr, TO MNMpU NHTErpmnpoBaHnmn Jlek

BO30OHOBSAETCA C TOr0 MOMEHTA, Koraa ounbTp Obl U3MEHEH.
(OBbIYHO M3MepeHUs Leq Npom3BoaATCA C NOMOLLbHO BECOBOro counbTpa A.)
XpaHeHune N3mepeHun Jlek

AyanonHctTpymeHT xpaHuT o 5000 namepeHuin Leq BHYTpM CUCTEMBI, HAYNHAs C
KaXkgoro 3anycka npunoxeHus. MlamepeHms moryT 6biTb COXpaHeHbI B
AyOMOnHCTpYMeEHTE .dbarin XXypHana - Ucnonb3ynte Ans aTon Lenm kHonky "CoxpaHuTb".
CoxpaHeHHbIN (hainn MOXXHO OTKPbITb B TEKCTOBOM pefakTope U UMMNOPTMPOBaTb,

Hanpumep, B Excel. BoT Bbigepxka u3 anna Leq:
®ann AudioTool Leq 3anucaHn B Cb 15 uioHsa 11:42:18 PDT 2013

MunnucekyHabl cenvac: 1371321738067 ctonbubl: BpeMsa Havyana, Bpemsa okoH4aHus,

anutensHocTb(bl), LEQ, LEQ OkTaBa 1, LEQ OktaBa 2 ... 40 nsmepenun LEQ B cpainne

2013-06-15T11:41:13 2013-06-15T11:42:13 60 74.4 47.4 50.9 60.7 65.8 66.6 65.1 64.3
65.9 68.8 58.1

2013-06-15T11:40:13 2013-06-15T11:41:13 60 69.0 43.9 47.0 58.9 63.7 61.8 59.3 53.2
54.1 62.551.2

2013-06-15T11:39:13 2013-06-15T11:40:13 60 65.8 43.3 46.4 57.8 60.0 58.7 55.8 49.5
50.4 58.4 51.2

2013-06-15T11:38:13 2013-06-15T11:39:13 60 66.1 43.1 47.0 57.7 62.3 58.4 55.7 49.4
49.2 55.0 51.1
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2013-06-15T11:37:13 2013-06-15T11:38:13 60 69.3 44.0 53.5 58.1 63.3 61.0 59.0 54.2
55.6 64.2 52.1

2013-06-15T11:36:13 2013-06-15T11:37:13 60 69.1 43.2 50.3 58.8 63.5 59.4 57.5 51.1
52.6 64.8 52.2

2013-06-15T11:35:13 2013-06-15T11:36:13 60 67.9 44.9 50.2 56.8 62.3 59.2 59.1 53.2
54.7 61.9 51.8

2013-06-15T11:34:13 2013-06-15T11:35:13 60 69.0 45.9 51.0 58.9 64.1 60.1 60.5 55.3
54.9 61.4 52.7
2013-06-15T11:41:13 2013-06-15T11:42:13 60 74.4 47.4 50.9 60.7 65.8 66.6 65.1 64.3

65.9 68.8 58.1

2013-06-15T11:40:13 2013-06-15T11:41:13 60 69.0 43.9 47.0 58.9 63.7 61.8 59.3 53.2
54.1 62.551.2

2013-06-15T11:39:13 2013-06-15T11:40:13 60 65.8 43.3 46.4 57.8 60.0 58.7 55.8 49.5
50.4 58.4 51.2

2013-06-15T11:38:13 2013-06-15T11:39:13 60 66.1 43.1 47.0 57.7 62.3 58.4 55.7 49.4
49.2 55.0 51.1

2013-06-15T11:37:13 2013-06-15T11:38:13 60 69.3 44.0 53.5 58.1 63.3 61.0 59.0 54.2
55.6 64.2 52.1

2013-06-15T11:36:13 2013-06-15T11:37:13 60 69.1 43.2 50.3 58.8 63.5 59.4 57.5 51.1
52.6 64.8 52.2

2013-06-15T11:35:13 2013-06-15T11:36:13 60 67.9 44.9 50.2 56.8 62.3 59.2 59.1 53.2
54.7 61.9 51.8

2013-06-15T11:34:13 2013-06-15T11:35:13 60 69.0 45.9 51.0 58.9 64.1 60.1 60.5 55.3
54.9 61.4 52.7
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Chart Recorder

The time history of SPL readings is shown: the chart recorder "pen" at the right hand side
of the screen draws the latest value. The axis is labelled in seconds in the past. At most
10,000 SPL readings are stored, corresponding to a few minutes of history (this value
varies from one Android device to another). The chart data can be stored using the Store
button, if so desired. (Note the use of the cursors in the example below.) The grey text at

the bottom left of the chart indicates the current length of the buffer, in seconds.
camonucel,

OTobpaxaeTcsa BpemMeHHasi uIcTopus nokasanumin SPL: camonucel, "py4yka" B npaBou
YyacTu 3KpaHa pucyet nocnegHee 3HaveHne. Ocb NoMeYyeHa B CeKyHOax B NPOLLIOM.
Xpanutcs He 6onee 10 000 nokasaHu SPL, 4TO COOTBETCTBYET HECKONBbKUM MUHYTaM
NUCTOpUK (3TO 3HAYEHME BapbUpyeTcsa oT ogHoro yctponctea Android k gpyromy). Mpu
XenaHuu AaHHble guarpaMmmbl MOXHO COXPaHUTL C MOMOLLBIO KHOMKM COXpaHUTb.
(OBpatnte BHMMaHME Ha NCNOMb30BaHNE KypcOpPOB B MPUBEAEHHOM HMXKE NpumMepe.)
Cepblli TEKCT B IEBOM HWXKHEM Yriy AmarpamMMbl NokasbiBaeT TEKyLLYIo AnnMHY Bydepa B

ceKkyHaax.

57d8 SPL
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Peak Store (for Sweeps)

In this mode, AudioTool keeps track of the peak dB values at all measured frequencies.
This is useful for e.g. sweeping the frequency response of an audio system. Peak Store

mode is a 1/6 octave mode.

To make such a measurement, set the RTA mode to Peak Store (see the screenshot
below), and then go to the Generator, select either Sweep or Log Sweep, configure the

frequency range you desire, then start the Generator running.

Return to the Analyzer, and watch the peaks set as the Generator sweeps across the
frequencies you specified. In this way, the frequency response of the system may be

measured.

To reset the peak dB values, stop the data collection by pressing the "Running" button,

and press it again to set the peaks to zero and start a new measurement.
[MkoBbIV MarasuH (A4na MeTernok)

B atom pexume AyaNOMHCTPYMEHT OTCIeXuBaeT NUKoBble 3HavyeHnsa b Ha Bcex
n3mepsieMbIX YactoTax. ATO NOMe3HOo, Hanpumep, Ans NoAMeTaHUs YaCcTOTHOW

XapaKTepUCTUKN ayanocuctemsl. NMNKOBBIN PEXUM XPaHEHUSA-3TO pexum 1/6 okTaBbl.

UTtobbl coenatb Takoe naMmepeHue, yctaHosute pexnm RTA B nMKoBoe XpaHunuile (Cm.
CKPVHLLIOT HWXXE), a 3aTeM nepenguTe K reHepaTopy, Bolbepute nmbo passepTky, NMbo
norapndmMmnyeckyro pasBepTKy, HACTPONTE Xenaembl YaCTOTHbLIA AManas3oH U 3anycTuTte

reHeparop.

BepHutech k aHanuaaTtopy v HabnoganTe, kak ycTaHaBnMBalOTCS NUKK, KOr4a reHepaTtop
NPOXoANT Yepes ykasaHHble BaMu 4acToTbl. Takum 06pa3om, YacToTHas XxapakTepucTuka

CUCTEMbI MOXET ObITb n3mMepeHa.

YUTtobbl cOpocuTb NMKOBLIE 3HAYeHUs Ab, ocTaHoBMTE COOP AAHHbIX, HAXXaB KHOMKY
"Running", n HaxxmnTe ee cCHoBa, YTOObl YCTAHOBUTbL NMUKN HA HOSb U HA4YaTb HOBOE

nsmepeHue.
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Load m

Scales

You can store a Peak Store
measurement into a file, by using the
"Store" button. To compare a previous
measurement with the current, use the
Load button to select the previously
stored measurement file. In the
screenshot above, a previously made
measurement called "ambient" is being

compared.

Bbl MOXeTe coxpaHuUTb NNMKOBOE
n3mepeHune xpaHunuiia B ¢ann,
ncnonb3ysa kHorky "CoxpaHute". YTobbI
CpaBHUTb Npeablayllee namepeHune ¢
TEKyLMM, UCNONb3YNTE KHOMKY
3arpyauTb, 4TOObI BbIOpaTh paHee
COXpaHeHHbIN dann namepeHun. Ha
CKPVHLLIOTE Bbille CpaBHMBAETCA paHee
caernaHHoe n3amepeHve, HasbiBaemoe

"oKpy>xaroLmum".

In the RTA and Spectrogram modes, the user may choose to have AudioTool use a

logarithmic or a linear scale for the frequency (Hz) axis. The choice is made via the

Menu:

Bechbl

B pexxumax RTA 1 cnekTporpaMmmbl Nonb3oBaTesnb MOXET BbibpaTth, 4ToOblI AudioTool

ncnonb3oBan norapMMmnYecKyo Unn NUHEHYo Wkany ansa ocu yactotbl (I'y). Beibop

OCYLLECTBAETCH Yepe3 MEHHO:
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Set Lin Hz

Set Freq Scale

Set dB Scale

Show Cursors

Set dB Scale

Hide RT60 Table

Hide Waterfall

Keen Screen On

CANCEL

Choosing "Set Lin Hz" menu option will change to the linear scale.

The frequency limits for the Hz scale can be adjusted, using the menu option "Set Freq

Scale". The following dialog will appear:
BbibpaB nyHKT meHto "Set Lin HZ", Bbl nepengeTte kK NMHENHON LIKane.

YacToTHble npegensl Wwkanbl [ MOXHO perynmpoBaTth C NMOMOLLLIO ONuMn MeHio "Set

Freq Scale". NosButca cnegytoliee AnanoroBoe OKHO:
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In the example screenshot above, the user has set limits of 20Hz to 10kHz. Note that you
can set the scale limits back to their default values by tapping the "Use Default" button.

Here is what the linear scale looks like:

B nprvBeaeHHOM BblilLe NpUMepe CKpMHLLOTa NONb3oBaTefb YCTAHOBUI OrpaHUYeHns ot
20 Iy go 10 klMy. O6paTtnTe BHUMaHWME, YTO Bbl MOXETE YCTaHOBUTbL Npeaenbl MaclwTtaba
06paTHO K MX 3HAYEHMAM MO YMOSMYaHULIO, HaXaB KHOMKY "VIcnonb3oBaTb MO yMONYaHuio".

BoT kak BbIrNAgUT NUMHEWHasa LwKana:
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You can similarly adjust the dB Scale limits, via the Menu. The "Set dB Scale" Menu

option also allows you to specify the increment between scale lines (default is 15dB):

AHanorn4yHbiM 06pa3omM Bbl MOXETE HAaCTpOUTb Npeaensl Wwkanbl b ¢ NOMOLLBIO MEHHO.
Onuusa meHio "ycTaHoBUTDL LWiKany AB" Takke NO3BoONsET ykasaTb NpupalleHve mexay

NMHUSAMU WiKanel (No ymonyanuio 15 ob):
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Set dB Scale

Minimum dB, Maximum dB,
Increment

oo v

Use Default CANCEL

Note that the Hz scale limits, and the dB scale limits and increment, are saved by
AudioTool when the user terminates the app: they are restored when the user restarts

AudioTool.

Scroll and Pinch to Adjust Scales

O6paTtuTe BHUMaHWe, YTO OrpaHMyeHnsa wWwkanel Hz, a Takke orpaHnyeHus wkanbl dB u
NMHKpPeMeHT coxpaHsatoTca AudioTool npu 3aBepLieHnn paboTbl MPUNOXKEHUS: OHU

BOCCTaHaBnueatoTcs npu nepesanycke AudioTool.

MpoKpYyTUTE U YLUMNHUTE, YTOObI HACTPOUTbL MacLUTab
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You can adjust the dB and frequency markings in the RTA and the dB marks in the Chart
Recorder in the following way:

By dragging your finger up and down the screen, the dB centre line is adjusted

By dragging your finger left and right, the frequency centre line is adjusted (not in Chart
Recorder)

By pinching (with two fingers) inwards or outwards upwards, the dB scale is adjusted

By pinching inwards or outwards left and right, the frequency scale is adjusted
(Scroll and Pinch of the scales in this way is disabled when the Cursors are visible.)

Again, note that you can set the scale limits back to their default values by tapping the
"Use Default" button.
Bbl MoxxeTe HacTpouTb MeTkn ab 1 yactotel B RTA 1 meTkn ab B rpadhnyeckom

peructpartope cregyoLmmMm obpasom:
MpoBoas nanbLeM BBEPX U BHWU3 MO 3KpaHy, Bbl perynupyeTe LeHTpanbHyo nuHuio B

Mepemellas nanew BMeBO U BNpaBo, Bbl PErynvpyeTe LeHTparnbHy0 NMHUIO YacToTbl (He

B rpachmyeckom permctpartope)
Mpu HaxxaTuK (OBYMS NanbLamun) BHYTPb UNN HapyXXy BBepX Wkana ab perynupyetcs

Mpw cxxaTun BHYTPb UK HAPYXKY BNEBO M BNPaBO YacTOTHas LWKana perynmpyeTcs
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(npOprTKa n |.|.||I/II'IOK LUKan Takmm o6pa30M OTKITKOHaeTCA, Korga Kypcopbl BI/I,EI,HbI.)

Onartb xe, O6paTVITe BHUMaHUe, 4YTO Bbl MOXETe YCTaHOBUTb Nnpenersbl Maclitaba

06paTHO K NX 3HAYEHMAM MO YMOSMYaHULIO, HaXaB KHOMKY "VIcnonb3oBaTb N0 YMONYaHuio".

Calibration

There are two independent methods of Calibration provided with AudioTool. You can
select which method to use in the Menu. The first is a "single value" method where you
can enter a single number to offset the broadband SPL measurement so that it matches
an external SPL meter. This is useful for simplicity. The second is an ISO 1/3 Octave
Calibration where you can correct for the response of the phone's microphone in each of

31 1/3 octave bands. In either case, to calibrate you will select "Calibrate" from the Menu.

AudioTool will store and remember the calibration number(s) you enter, and will also

remember whether you are using the single value or octave based method.
For the 1/3 octave based method you will see a screen similar to that shown below:
Kannbposka

CywiecTByeT ABa He3aBMCUMbIX MeToAda Kannbposku, noctaensiemblx ¢ AudioTool. Bbl
MOXeTe BblbpaTb, Kako MeTOA UCMNOoSb3oBaTb B MEHH0. [1epBbIn-aTo MeToq "0AHOro
3Ha4yeHus", rae Bbl MOXeTe BBECTU OAHO YMCHO AN CMELLEHUS LWMPOKOMNOIOCHOIO
namepeHunsa SPL Tak, 4yToObl OHO COOTBETCTBOBANO BHELWHEMY nameputento SPL. 31o
nonesHo Anga npoctoTbl. Bropon-kanubposka ISO 1/3 OkTaBbl, rae Bbl MOXeTE
CKOPPEKTUPOBATh OTKIMMK MUKPOOoHa TenedoHa B Kaxxaom u3d 31 1/3 oktaBHbIX
AnanasoHoB. B nobom cnyvae ans kanmbpoBku Bbl BbibepeTe B MEHIO MYHKT

"kannbpoBka".

AudioTool coxpaHUT 1 3aNOMHUT BBEAEHHbIN BamMun KanmbpoBOYHbI HOMepP(bl), a Takke

3arnoMHUT, UCnoJib3yeTe J1In Bbl METO HAa OCHOBE OAHOIo 3Ha4eHuna Unm OKTaBbl.

[na metoga Ha ocHoBe 1/3 oKTaBbl Bbl YBUAUTE 3KPaH MOXOXWUKW Ha TOT YTO NnokKasaH

HWXe:
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Each of the 1/3 octave band's current calibration values (deciBels correction, positive or
negative) is shown in a grey disc - when the you first calibrate, all values will be zero.

The red disc shows the band currently being adjusted. If you double tap on the left hand
side of the screen, the selected disc moves to the left. If you double tap on the right side

of the screen, it moves to the right.

To adjust the selected band, place your finger anywhere on the screen and drag the up
or down - the selected disc will move in unison, until you see the correction value you
want. Take your finger off the screen when you have adjusted the disc, and then double

tap to select the next band, and so on.

Your aim is probably to move the discs so as to obtain a flat response, and match the
overall SPL to that of an external meter, or to correct for any odd peaks or troughs your

Android phone may exhibit in its frequency response.

When satisfied with the results, choose "Finish Calibration" from the Menu, and confirm
whether you want to save the values. These values will be retained on your phone and

will be loaded every time AudioTool starts.
Global Offset

By default, the dB calibration values in each band are all 0dB. You can apply a global
offset to these values using the "Set Cal. Offset" Menu option (which appears when you

are using the 1/3 Octave calibration method.)

Kaxkgoe 13 TekyLwmnx KannbpoBOYHbIX 3Ha4YeHWI AnanasoHa 1/3 okTaBbl (KOppeKums
aeunben, nonoXxuTenbHasa UNu oTpuuartenbHasl) oTobpaxaeTcs cepbiM ANCKOM - MPU
nepBon KannbpoBke Bce 3Ha4yeHust OyayT paBHbl Hyno. KpacHbii ANCK nokasbiBaeT
AnanasoH, KOTOPbIV B JaHHbI MOMEHT HacTpamBaeTcs. Ecnv Bbl ABaxabl HAXMeETe Ha
NEeBYI0 YacTb 3KpaHa, BbIOpaHHbIN AUCK NnepeMecTuTca Bneso. Ecnu Bbl ABaxabl

Ha)XMeTe Ha MpaBY CTOPOHY 3KpaHa, OH NepeMecTUTCS BNpaso.
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Y106kl HaCTPOUTbL BbIGpPaHHYO Nonocy, NoMecTuTe nanew B Ntobom MecTe aKkpaHa u
nepeTaLllTe BBEPX UMW BHU3 - BbIGpaHHbIN aMck 6yaeT ABUraTbCs B YHUCOH, MOKa Bbl HE
YyBUONTE HY>KHOE 3Ha4YeHUe Koppekumn. YoepuTe nanew ¢ akpaHa, korga Bbl HAacTpounu

OVCK, a 3aTeM ABaxabl HAXXMUTE, YTOObI Bbl6paTb crneayulyro nonocy, U Tak aanee.

Bawa uenb, BEpOATHO, COCTOUT B TOM, YTOObI NepeMecTUTb AUCKN TaK, YTOObI MONyYnTb
MNOCKUM OTKIKUK U conocTaBuTb oOwmnin SPL ¢ BHELWWHMM u3MepuTenem, Unn ncnpaBuTb
nodble HeYeTHbIE MNKN UM BNaguHbl, KoTopble Baww TenedoH Android moxeT

OEeMOHCTPpUpoBaThb B CBOEV YaCTOTHOM XapaKktepucTtuke.

Korga Bbl 6yaeTe yooBneTBOPEHbI pesyrnbTaTaMu, Bblbepute B MEHI0 NMyHKT "3aBepLunTb
KanubpoBky" 1 noaTBepaAUTE, XOTUTE NN Bbl COXPAHUTL 3HAYEHUS. DTN 3HAYeHUs byayT
COXpaHeHbl Ha BaweM TenedoHe 1 ByayT 3arpyaTbCs Kaxablin pa3 npu 3anycke

AudioTool.
MmobanbHoe CmelleHne

Mo ymonyaHuio kanmbpoBoYHbie 3HavyeHus ab B kaxxgom agnanasoHe paeHbl 0 ob. Beol
MOXeTe NPUMEHNTL rnobanbHOe CMeLEHME K 3TUM 3HAYEHNSAM C MOMOLLIbIO KOMaHAb!
"Set Cal. Onyms meH" cmelleHne " (koTopasa NosIBASIETCA NPU NCMNONb30BaHMM MeTo4a

kannbposku 1/3 OkTaBbl.)

T 8% |4 5:26 PM

61'Hz

) VI ¢ (SN W X - 5 UR E U £ 550 IS ¢
Mic 44100 9 8192 dF=SHz C=1/30ct 0=0.0

Calibrate Use Single Calbration Store Cal

Load Cal Set Cal. Offset
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The "Set Cal. Offset" option will bring up a dialog where you can enter the desired value:

"YctaHoBuTb Koadh. Onuus "cmelleHmne" BbI3OBET AManoroBoe OKHO, B KOTOPOM Bbl

MOXeTe BBECTU HYXXHOE 3Ha4YeHNne:

Set 1/3 Octave Calibration
Offset (Current=0.0dB)

Enter the octave bin offset, in
dB

CANCEL

1111 0LL0LL1 LV

@ I S

Now, when calibrating, the dB levels in all bands will be offset by the amount you

entered:

Tenepb Npu KanubpoBke ypoBHM OB BO Bcex AnanasoHax OyayT cMeLleHbl Ha

BBEOEHHYIO BaMW BEJTMYUNHY:
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You can adjust the levels in each band in the way described above. Remember to select

"Finish Calibration" from the menu when you are done!

(The observant reader will notice that the current global offset value is handily shown in

the Mic display, as 0=5.0)

Bbl MOXXeTe HacTpouTb YPOBHM B KaXX4oK Nonoce Tak, Kak onncaHo Bbiwe. He 3abyabte

BblOpaTb NyHKT "3aBepLUmnTb KanmbpoBky" B MEHIO, KOraa Bbl 3akoHYuTeE!

((HabnopgaTenbHbIN YuTaTenNb 3aMETUT, YTO TeKyLlee rnobanbHoe 3Ha4YeHne CMeLLeHNUs

yoobHo oTobpaxaeTcsa Ha gucnnee mbiwu, a sO=5.0)
Dayton Audio Calibration Files

AudioTool supports loading a calibration file for the Dayton Audio iIMM-6 microphone.
These files have names like "99-0101.txt" when downloaded from Dayton's website. For
use in AudioTool, you will simply need to rename the file so that it has the .cal filetype
(e.g. "99-0101.cal") and save it in the AudioTool directory on your Android phone. Then,
in AudioTool Menu, click on "Use 1/3 Octave Calibration" to ensure you have the 1/3
octave calibration method selected. You can then select the "Load Cal" option from the
Menu, and choose the Dayton file from the list. The calibration data will be loaded, power

summed to the 1/3 octave bins used by AudioTool, and saved in your Preferences - there
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is no further need to load the file whenever you start AudioTool, unless you change the

calibration method or alter the calibration values manually.

Please see the section above on "Global Offset". Just because you have an iMM-6 and
have loaded the Dayton cal file, does *not* mean that AudioTool will necessarily agree
with an independent pro-grade meter. To get agreement, you should adjust the Global
Offset. Even then, if the internal audio circuitry on your device is not flat, your results will

vary.
dannbl Kannbposkn 3syka Dayton

AudioTool nogaepxuBaeT 3arpy3ky KanMbpoBoyHoro (anna ana mukpodgoHa Dayton
Audio iIMM-6. 3Tu dannbl UMetoT Takne umeHa, kak "99-0101.txt-npu 3arpyske ¢ cavta
HenTtona. [Ang ncnone3oBaHusa B AudioTool Bam NpoCTO HYXXHO nepenmeHoBaTthb hann
Tak, 4ToObI OH men Tvn garna .cal (Hanpumep, "99-0101.cal") n coxpaHuTb ero B
kaTanore AudioTool Ha Bawem TenedoHe Android. 3atem B meHto AudioTool HaxxmuTe
KHOMKy "Mcnonb3oBatb kannbposky 1/3 OkTaBsbl", 4TObbl y6eauTbca, 4To BblbpaH meTos
KannbposkmM 1/3 okTasbl. 3aTeM Bbl MOXeTe BblOpaTb onuumio "3arpysutb Cal" B MeHto 1
BblbpaTb dann Dayton n3 cnucka. [laHHble KannbpoBku OyayT 3arpy>KeHbl, MOLLHOCTb
cymmupoBaHa B a4enkn 1/3 oktaBbl, ucnonbdyemble AudioTool, n coxpaHeHbl B BaLLMX
HacTponkax - 6onblle HET HEOBXOAMMOCTM 3arpyKaTb dpainn BCAKMA pas, Korga Bbl
3anyckaeTe AudioTool, ecnu TonbKo Bbl HE N3MEHUTE METOL, KanMbpoBKM UMK He

N3MEHUTE 3HaYEHMs KannMBPOBKN BPYYHY!HO.

Moxanyncrta, cMOTpUTE pasgen Boiwe o0 "rnobanbHom cmeweHun". Tonbko NOToMy, YTO
y Bac ectb iIMM-6 n Bbl 3arpy3unu gann Dayton cal, aTo He o3Ha4yaeT, 4yTo AudioTool
06s3aTenbHO cornacuTcs ¢ HesaBUCMMbIM n3Mmeputenem Pro-grade. YTobGbl nonyuntb
cornacue, Bbl AOSMKHbI HACTPOUTL rnobanbHoe cmelleHune. Jaxe Torga, ecnu
BHYTPEHHSAS 3ByKOBasi CXxema Ha BalleM YCTPOWCTBE He MocKas, Baluv pesynbTaTbl

OyayT oTnuyaTbCS.
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MiniDSP PMIK microphone Calibration Files

Download the calibration file for your PMIK mic from MiniDSP, and rename it so that it
has the .cal filetype, similarly to the procedure described in the above section for the

Dayton mic.

If you are running AudioTool version 7.4 or earlier, you will need to edit the .cal file, using
a text editor. The trick is to add a "*" at the start of the first line, which tricks AudioTool

into thinking it is a Dayton cal file. E.g. if the first line in the PMIK file looks like this:
"Sens Factor =-18.1125dB, SERNO: 7123456"

change it to this:

*"Sens Factor =-18.1125dB, SERNO: 7123456"

Save the modified version, and Load Cal it into AudioTool. Refer to the instructions

above for Dayton files for further information.
MiniDSP kannbpoBkn MUKPOOH MUKPOKOH doarnbl

3arpysnte KanubpoBoYHbIN dhann ansa Bawero mukpodgoHa PMIK na MiniDSP n
nepenMeHynTe ero Tak, YTobbl OH nmen Tvn garna .cal, aHanornM4yHo npoueaype,

onvcaHHOW B npeaplaywem pasgerne ans mukpodgoHa Dayton.

Ecnn Bbl ncnonbayete AudioTool Bepcum 7.4 unmn 6onee paHHen, Bam HY>XHO ByaeT
oTpefaktnpoaTb dpann .cal C NOMoLLbI0 TEKCTOBOro pefakropa. XMTPOCTb 3aKnioyaeTcs
B TOM, 4YTOObI A06GaBUTL "*" B Ha4Yane nepBon CTPOKK, koTopasi obmaHbiBaeT AudioTool,
aymasi, 4to aT1o dpamn Dayton cal. Hanpumep, ecnu nepBas cTpoka B panne PMK

BbIFMAOUT Crieayowmm o6pasom:

"KoahpuumeHT Sens =-18.1125 gb, SERNO: 7123456"
N3MEHMWTE €ro Ha 3TOT:

*"Sens Factor =-18.1125 dB, SERNO: 7123456"

CoxpaHntb moamMdmuMpoBaHHYO BEPCUIO, a Takke 3arpy3uTb kan ero B Android
TenedoHoB. [1na nony4YeHnss 4ONOMHUTENBbHOW MHopMaumm obpaTuTechb K

NpUBEOEHHBLIM Bbllle NHCTPYKUuAM ansa daunos Dayton.
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Rex Beckett's Calibration Method

Rex has provided a handy Excel tool to assist in calibrating your Android device. This
tool is now at version 2.0. Rex says: "l have updated the Excel tool for preparing
AudioTool calibration files. The new version uses the 1/3rd Octave data that Julian has
helpfully appended to the captured spectrum (at) files. This allows it to work with files
captured with FFT resolutions of 4096, 8192 or even 16384 (fine). It is also much faster!
As well as processing the captured pink response, the tool can load calibration files for
Dayton iMM6 and miniDSP UMIK-1 measurement microphones. It can also be used for
manual entry of microphone response factors. The process is essentially the same as
that described in the first post except that microphone responses are managed on
dedicated worksheets. Once the microphone response has been loaded or entered, it
can be sent to the Main sheet by clicking the Send to Main button. In this way, cal files

for several different mics can be prepared for the same pink response.

| think this tool should be able to cope with at files produced by recent versions of

AudioTool."
Rex Beckett's AudioTool to REW Converter

Rex also provides an Excel tool for converting AudioTool .at files into REW format. He

says "The tool can load AudioTool at files, extract the 1/3rd octave data and show it as
both a raw plot and as a response relative to 1kHz. It can then make a tab-delimited txt
file that can be imported as a measurement by REW. The REW file may be made from

either the Raw or Relative response as selected by the drop-down control."
MeTtopg kannbpoBkn Pekca bekkeTa

Rex npepocTtaBun ygoOHbIi MHCTPYMEHT Excel ana nomolum B kannbpoBke BaLLEro
Android-ycTponctea. OTOT MHCTPYMEHT Tenepb HaxoanTcs B Bepcun 2.0. Pekc roBopuT:
" 06HOBMN MHCTPYMEHT Excel ons noarotoBkm kannbpoBo4dHbix darnos AudioTool.
HoBas Bepcusa ncnonbsyet aaHHble 1/3 OkTaBbl, KOTOpble [)XXynuaH ycnyxnveo fobasun

K 3axBadeHHbIM dparinam cnekrtpa (at). 3to nossonsaet emy paboTtaTh ¢ haninamu,
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3axBayveHHbIMK ¢ paspelwleHnem FFT 4096, 8192 unu gaxe 16384 (0TNMYHO). OTO Takke
HamHoro 6bicTpee! NMomumo 06paboTkM 3axBa4YE€HHOTO PO30BOr0 OTKMNKA, MHCTPYMEHT
MOXET 3arpyaTtb KannbpoBoyHble hannbl Ans UaMepuTenbHbIX MUKPOodoHOB Dayton
iIMM6 n miniDSP UMIK-1. OH Takke MOXeT BbITb MCNOMb30BaH Ans Py4YHOro BBoga
KO9hPULUMEHTOB OTKNMKA MUKPOGIOHA. DTOT NPOLECC MO CyLLEeCTBY TakoW Xe, Kak U1
OMNUCaHHbIN B MEPBOM MOCTE, 32 UCKIKOYEHNEM TOr0, YTO OTBETHI MUKPOOHA
ynpaBnsaTCA Ha BblAeneHHbIX paboymx nuctax. [locne 3arpyskun unu BBoga oteeTta
MUKPOOHA ero MOXXHO OTNPaBUTb Ha MNaBHbIA NINCT, HaXaB KHOMKY OTnpaBuTb Ha
rnaeHbIv NUCT. Taknm obpasom, dannbl cal Ana HECKOSNbKNX pasHbIX MUKPOGIOHOB MOTYT

ObITb NOArOTOBNEHBI A4S OOHOrO N TOro e po30BOro oTeeTa.

A AyMaro, 4TO 3TOT MHCTPYMEHT OOJTKEH ObITb B COCTOSAHUM CrpaBnUTbCA C at-q)aﬁnalvm,

co3gaHHbIMK nocnegHumun sepcunammn AudioTool."”
IOna Android TenedoHoB Pekc BekkeT, 4ToObI nepekritoveHne KoHBepTep

Pekc Takke npegoctaBnaeT MHCTPYMEHT ansa npeobpasoBaHusa Excel gns Android
TenedoHoB .at pannel B popmate REW. OH roBopuUT: "MHCTPYMEHT MOXET 3arpyxaTtb
AudioTool B ¢arinbl, n3snekatb AaHHble 1/3-i OKTaBbl M NOKa3biBaTb UX Kak
HeoOpaboTaHHbIN rpadurK, Tak U B Ka4eCcTBe OTKNUKa oTHocutenbHo 1 kly,. 3atem oH
MOXeT co3aaTb txt-dpann ¢ pasgenutenamm Tabynsaumm, KOTOpbIA MOXET ObiTb
UMMNOpPTUPOBaH B kayecTBe nameperHmns REW. ®ain REW moxeT 6b1Tb co3gaH nubo m3
HeobpaboTaHHOro, NMMbo U3 OTHOCUTENBHOIO OTBETA, BbIBPAHHOIO pacKpbIBaOLLMMCS

3N1eMeHTOM ynpasreHuns."

Target Curves

A target curve can be used as a visual guide when adjusting levels of an audio system to
match arequired shape, or for comparing a frequency response to a template, for
examples. The target curveis shown as a red line across the screen in the RTA Octave
modes. It can be any shape you like: thedefault target curve is a straight line at 60dB
SPL.
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To set a Target Curve, enter 1/3 Octave RTA mode, and use the Menu option "Set
Target Curve". (Youcan be in other RTA modes to do this, but the Target Curve is only

defined at 1/3 Octave resolution).

You will be shown a set of discs with numbers in them (this is very like AudioTool's 1/3

Octave

Calibration scheme for setting calibration levels).Initially, the active disk is the middle of
the frequency spectrum: the central 1/3 octave band, and is shown in red. Slide your
finger up the screen to increase the dB level of the disc, and down the screen to
decrease it. Once you have set the level for that band/disc, double tap on the right hand
side of the screen to move to the next band/disc (it will become red), and proceed like
that until all levels are set. Double tap on the left hand side of the screen to move to

lower bands/discs.
Here is an exaggerated example of a completed target curve:
LieneBble KpuBble

LleneBas kpuBasi MOXeT UCMNOMb30BaTbCHA B KAYECTBE BU3yarnbHOro pyKOBOACTBA Mpu
HaCTpOWKe ypOBHEN ayaMOCUCTEMbI B COOTBETCTBUM C Tpebyemon hopmon nnn ons
CpaBHEHUS YaCTOTHOM XapakTepucTuku ¢ WwabnoHom, Hanpumep. Lieneas kpuBas
oTobpakaeTca B BMAE KpaCHOW NMHMM NOMNEPEK 3KpaHa B pexmmax oktaBbl RTA. 3T1o
MOXeT ObITb ntobasa popma, kKoTopas BaM HpaBUTCS: LieneBas KpyBasi No yMOMYaHUio-

npamas nuHna Ha 60 ob SPL.

UT0ObI YCTAHOBUTL LIENEBYIO KpUBYIO, BonauTe B pexnm 1/3 OktaBbl RTA 1 ncnonbsymnte
MYHKT MEHIO0 "yCTaHOBUTb LleneByto Kpuyro". (Bbl MoxeTe ObiTb B Apyrux pexunmax RTA,
4yTOObI CAenaTh 3TO, HO LeneBas KpuBas onpenenseTcs TonbKo ¢ paspelleHnem 1/3

OkTaBbl).

Bam 6yaeTt nokasaH Habop OUCKOB C undpamMmn Ha HUX (3TO 0OYeHb Noxoxe Ha 1/3

OkTtaBbl AudioTool
KannbpoBo4yHas cxema Ansi yCTaHOBKN KannbpoBOYHbIX YPOBHEN).

ﬂepBOHaqaano aKTUBHbIA OUCK HAaxoauTCs B cepeanHe 4YaCTOTHOro cnekrpa: B

ueHTpansHou 1/3 okTaBHOM nonoce, u
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nokasaH KpacHbIM LBeToM. [1poBeguTe nansuemM BBEpX Mo aKpaHy, 4Tobbl yBeNnn4nTb
ypoBeHb Ab gucka, 1 BHU3 Mo 3KpaHy, 4Tobbl yMeHbLNTL ero. [locne Toro Kak Bbl
YyCTaHOBUNN YPOBEHb A5 9TON NOonockl/gucka, ABaXAbl HAXMUTE Ha NpaByto
YacTbaKpaHa, YToObl NepenTn K cnegytowen nonoce/ancky (oHa ctaHeT KpacHomn), 1
npoAormkanTe B TOM Xe Ayxe 40 Tex nop, noka Bce ypoBHU He ByayT NporiaeHsl
yCTaHoBNeHbI. [1Baxabl HAXMUTE Ha NEBYIO YaCTb 3KpaHa, YTOObl NEPENTU K HXKHUM

nonocam/guckam.

BoT npeyBenn4yeHHbIN NpumMep 3aBepLUEHHOM LieneBon KpUBON:

Hz
n 31 63 125 250 500 1k 2k 4k 8k = 16k

Mic 44100 17 4096 dF=10Hz C=1/30ct 0=0.0

79 dB SPL,

| | |

<

O :

Crpanuna 73 u3 125



Once you are happy with the Target Curve, enter the Menu, and select "Finish Target

Curve". You will be prompted to either save the values, reset the values to flat, or cancel.

Kak Tonbko Bbl 6yaeTe OOBOSbHbBI LenieBOM KpUBOW, BOMANTE B MEHIO U BblIDEpUTE MyHKT
"3aBepLlunTb LeneBylo kKpusyo". Bam BygeT npeanoxeHo nnbo COXpaHUTb 3HaYeHus,

C6pOCI/ITb NX 0O NMOCKUX 3HAYEHUIW, MO0 OTMEHUTD.

Target Curve Values

Save Values?

Reset To Flat “ CANCEL

Make sure that, in the Menu, you have "Show Target Curve" selected, if you want to see
your Target Curve. The Target Curve values you save will be reloaded every time you

restart AudioTool.

If you would like to save different types of Target Curve, you can do so via the Menu's
"Save Target Curve" and "Load Target Curve" options. This allows you to save and load

Target Curves that are used for different purposes.

If you would like to create your own Target Curve files, this can be done using a text

editor: create a file that has the following format:
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Y6egutech, 4TO B MeHI0 BblOpaH NyHKT "lNokasaTtb LeneByro KpUBYK", €Criv Bbl XOTUTE
YBUOETb CBOIO LieneByto KpuBy. CoxpaHeHHble 3HayeHus Leneson Kpuson oyayT

nepesarpyxaTbCs Kaxabl pas npu nepesanycke AudioTool.

Ecnn Bbl XOTUTE COXpaHUTb pasnnyHble TUMbl LeneBOnN KPUBOW, Bbl MOXeTe caenaTb 3TO
C NOMOLLbI0 onuur MeHo "CoxpaHuTb LieneByto KpuBYy" 1 "3arpy3unTb LeneByo KpuByo".
OTO NO3BOMSIET COXPaHATb U 3arpyKaTb LereBble KpUBble, KOTOpble NCNOMb3YTCA Ans

pa3nnyHbIX Ll,eneﬁ.

Ecnu Bbl X0TUTE CO3a0aTb CBOU COBCTBEHHbLIE CbaI7IJ'IbI ueneBblX KPpUBbIX, 3TO MO>XHO

caoenatb C NMOMOLLbIO TEKCTOBOMO peAakTopa: cospavite davin cneayowlero gpopmara:
AudioTool Target Curve Comment
20 60

2560

3160

40 60

50 60

63 60

80 60

100 60

125 60

160 60

200 60

250 60

315 60

400 60

500 60
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630 60
800 60
1000 60
1250 60
1600 60
2000 60
2500 60
3150 60
4000 60
5000 60
6300 60
8000 60
10000 60
12500 60
16000 60
20000 60

(Each row after the first has the frequency, followed by the Target Curve level indB ... in

the example above, all 1/3 Octave bins have a level of 60dB.)

Or, you could save a Target Curve using the "Store Target Curve" Menu option, and edit

the file so created. Target Curve files have a filetype of .targ.
[na Android TenedoHoB Llenbs KommeHTapusa Kpnsown

20 60

2560

3160
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10000 60
12500 60
16000 60
20000 60

(Kaxxgasa ctpoka nocrne nepBol UMeeT 4YacToTy, 3a KOTOPOW crnefyeT Leneson ypoBeHb
Kpuson B b ... B npMBeaeHHOM Bblle npumepe Bce a4erikn 1/3 OKTaBbl UMEKT YPpOBEHb

60 ab.)

nu >xe Bbl MOXeTe COXpaHUTb LerieByo KPUBYIO C MOMOLLLIO NyHKTa MeHo "CoxpaHuTb
LeneBylo KpUBYH" M OTpeaakTMpoBaTh CO34aHHbIN Takum obpasom cann. dannol

uenesou Kpuson nmetoT Tvn panna .target.
RT60

You can measure room reverberation times in RT60 mode, selected using the RT60

button.
RT60

Bbl MOXeTe nameputb Bpemsa pesepbepaurmm nomelleHuns B pexxmume RT60, BbibpaHHOM

€ nomMoLubto KHorkn RT60.
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Running Average Off Chart

RT60 Armed - waiting for clap/bang/shot ...

If the Signal Generator is Off when RT60 mode is started, the system waits for a loud
impulse signal, such as a clap to trigger the measurement. This sound will energise the
room, and how quickly the sound pressure falls off with time will be measured. The

longer the sound takes to die away, the more reverberant is the room.

After the clap is detected, the measurement starts. Since the RT60/reverberation time for
a room will be different depending on frequency, AudioTool makes a wideband (all
frequencies) measurement, as well as measurements in each of the ISO octave bins. To
do this, the data are passed through a bank of IR octave filters centred on the desired
frequencies. The results are displayed in tabular form, and may be exported to a file

using the "Store" button.
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RT60 measurement can also be made using the signals (e.g. White Noise) from the
generator to energise the room. If the Signal Generator is On when RT60 mode is

started, then the Trigger button:

Ecnn reHepaTtop curHanoB BbIKMHOYEH Npu 3anycke pexuma RT60, cuctema oxugaet
rPOMKOro UMMyNbCHOrO CUrHana, Takoro Kak xsionok, 4Tobbl 3anycTuTb namepeHmne. JtoT
3BYK HaMoMHUT KOMHaTYy 3Hepruen, n byaeT namepeHo, kak 6bICTpo 3ByKOBOE [aBrieHne
nagaeT co BpemeHeM. HYem fornblue 3ByK 3aTuxaeT, Tem 6onee rynknm CTaHOBUTCS

nomeLleHune.

lMocne obHapyXeHUs xnonka HayMHaeTcs uamepeHue. MNockonbky Bpems
RT60/peBepbepaymm ans KOMHaTbl OygeT oTnMyYaTbCs B 3aBUCUMOCTU OT YacToThl,
AyaNONHCTPYMEHT npon3BoauT LLnpokononocHoe (Bce 4acToThbl) M3MEPEHNE, a Takke
n3MepeHuns B kaxkgom ns 6yHkepos ISO okTaBsbl. [1ns1 3TOro AaHHble NponycKakTCcsa Yepes
0aHK okTaBHbIX mnbTPoB |IR, LEHTPMPOBAHHBLIX HA HYXHbIX YacToTax. PesynbTaTthl
oTobpaxatoTca B TabnuyHon oopme 1 MOryT BbiTb 9KCMOPTUPOBAHbI B (hain C NOMOLLbIO

KHonkn "CoxpaHuTb".

N3mepeHne RT60 Takke MoxeT ObiTb NPOM3BEAEHO C NOMOLLBIO CUrHanoB (Hanpumep,
Benoro wyma) oT reHepaTopa A1 nogayv aHeprum B nomeleHne. Ecnv reHepatop

CUrHanoB BKIKOYEH Npu 3anycke pexunma RT60, To KHomnka 3anycka:

can be pressed when the RT60 measurement should be
made. When the Trigger button is pressed, the output from
the Signal Generator is stopped, and the RT60

measurement of the decaying sound intensity is made.

RT60 Measurement

Technical notes: the RT60 uses a Schroeder integral to

work backwards from the noise floor to the detected peak
intensity. The Schroeder integral is shown as a red trace
on the RT60 display. The RT Early number is the time for
the intensity to drop from the peak to 10dB below the peak,
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multiplied by 6. The 15-20 number is the time for the intensity to drop from 5dB below the
peak to 20dB below the peak, multiplied by 4.

The screen shot below shows an example of an RT60 measurement.

MOXeT BbITb HaXaTa, Korga JOMmMKHO BbITb NponsseaeHo nameperHne RT60. Mpu HaxaTum
CMYCKOBOM KHOMKW BbIxoa U3 reHepaTtopa curHanoB OCTaHaBnMBaETCH, U NPOU3BOAUTCA

namepeHne RT60 MHTEHCMBHOCTM 3aTyXaloLero 3Byka.

TexHudeckune npumedaHna: RT60 ncnonssyet NHTerpan Wpegepa ans pabotel B
obpaTHOM HanpaBfeHnn OT YPOBHS LWyMa 40 0OHapYXeHHOW NMUKOBOW MHTEHCUBHOCTW.
WHterpan Wpeaepa otobpaxaetcs Ha aucnnee RT60 B Buge kpacHoro cnega. PaHHee
yucno RT - aTo Bpemsi nageHnsa MHTeHCUBHOCTM OT nuka Ao 10 ob Huxe nuka,
YMHOXeHHoe Ha 6. Yncno 15-20-3710 Bpemsi, Korga MHTEHCMBHOCTL NagaeT ¢ 5 ab Huxe

nuka go 20 Ab HWxe nuka, yMHOXEHHOoe Ha 4.

Ha ckpuHLWwoTe HmxXe nokasaH npumep namepeHnsa RT60.
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= ales% |4 5:37 PM

{Early{0-10dB) [ (5-20dB)

A R:74

Running Average Off Chart
Peak On Vall On Flat
Store Analys Re-

er Meas.

The RT60 results table can be hidden or shown by using the Menu option "Show(Hide)
RT60 Table".

Hiding the RT60 table allows closer inspection of the RT60 curve data:

Tabnuuy pesynbtatoB RT60 MOXHO CKpbITb UM 0TOBPasnTb C NOMOLLbIO MYHKTA MEHHO

"Mokasatb(CkpbiTb) Tabnunuy RT60".
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CkpbiTne Tabnuupl RT60 no3sonset 6onee BHMMaATENbHO U3YUYnTb AaHHbIE KPUBOM

RT60:

% [4 5:38 PM

You can also Load a previously Stored
RT60 file, to compare measurements,
using the Load button. The
measurements from the file are then
shown alongside your latest
measurement in the RT60 table. The
example below shows a table with a
new measurement compared with that
loaded from a previously stored "dull-

room" RT60 file.

I

Wi 'W W 'W L

|

N

|

Bbl Takke MOXeTe 3arpy3nTb paHee

coxpaHeHHbIr dharin RT60 ans
CPaBHEHUS N3MEPEHNI C MOMOLLbIO
Runnin Average Off Chart <
ML) | kHonku Load. Namepenus us daiina

Peak On vallGn Y 3artem OT06pa>Ka}0TC$| BMeCTE C

BawWnMmMn nocnegHnMvMm n3aMepeHnNAMnN B

Tabnuue RT60. B npuBeaeHHOM HMXe

npumepe nokasaHa Tabnuua ¢ HoBbIM

N3MepeHMEM MO CPaABHEHWIO C TEM, YTO BObINIO 3arpyXXeHo 13 paHee coxpaHeHHoro darina

RT60 "dull-room".
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RT60 Early (0-1048) (5-20dB)

Wideband 0124 0.0%0

31 Hz 0148 0.085

0119 0118

0.034 0.034

0.028 0.02%

0.008 o.on

0007 0.008

0.047

16000

10 15

Signal Generator

The Signal Generator allows you to produce several different types of waveforms from

the phone/tablet's audio subsystem.

Impulse: this is a periodic pulse that is produced once every second or so

Ramp: this is a waveform which ramps from negative to positive, then drops to negative -

also called a sawtooth
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Triangle: this waveform is triangular in shape

Square: a rectangular waveform with 1:1 duty cycle

Polarity: a special waveform used to test loudspeaker polarity

Sine: a sine wave

Pink Noise: a pseudo random noise signal whose frequency content falls as 1/frequency.

White Noise: a pseudo random noise signal whose frequency content is flat and has no

frequency dependence
Silence: a zero output waveform
Sweep: a sine wave that changes frequency linearly between a low and a high limit

Log Sweep: a sine wave whose frequency changes logarithmically between a low and a

high point
Warble: a sine wave whose frequency oscillates between a low and a high value
reHeparTop curHanos

I'eHepaTop curHarioB NO3BOJIAET CO34aBaTb HECKOJIbKO PA3JTINMYHbLIX TUMOB CUrHarnoB U3

ayguononcucTeMbl TeneoHa/nnaHweTa.

MmMnynbc: 9TO Nnepruognyecknii MMnNynbC, KOTOPbIN NMPON3BOAUTCS NMPUMEPHO pas B

cekyHay

Pamna: 3To popmMa BOHbI, KOTOpasi CKa4YeT OT OTPMUATENBHOIO K NONOXUTENBHOMY, a

3aTeM nagaeT 4O OTpuuaTenbHOro - Takke HasbiBaemas NnnnoobpasHou
TpeyronbHUK: OTa hopma BOSHbI UMEET TPEYronbHYy dopmy
KBagpart: npamoyronbHasa popma BosiHbl ¢ pabounm umknom 1:1

MonsipHoCTb: cneyunanbHas gopma curHana, ucnosnbdyemasi 4ns NpoBepKM NonsipHOCTU

rPOMKOroBOpUTENS

CuHyc: cMHyconaanbHas BosnHa
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Po3oBbin WyM: NnceBgocnyyarHbii LLYMOBOW CUrHasn, 4acTOTHOE CcoAepXXaHue KoToporo

nagaeT Kak 1/4acToTa.

Benbin Wwym: nceBaocnyYanHbIin LWYMOBOW CUTHAIN, YacTOTHOE codep)kaHne KOToporo

SABNAETCA NIIOCKUM N HE MMEET YaCTOTHOW 3aBUCUMOCTH
TvwwuHa: HyIneBad BbIXOOAHAA cbopma CcurHana

PGSBepTKaZ cnHycounpganbHaga BOJIHA, KOTOpan NIMHENHO MEHSET HYacToTy Mexay HUSKMM U

BbICOKUM Mpeaernom

J'IorapvlcpmmquKaﬂ pa3BepTKa: CMHycoungaribHad BOJ1HA, YaCcToTa KOTOpOVI

J'IOFapI/ICbMI/I‘-IeCKVI N3MEHAETCA Mexay HWU3KOW 1 BbICOKOW TOYKaMu

Tpenb: cnHycoupganbHaga BOJ1HA, YacToTa KOTOpOI71 konebnetcs mMexay HU3KUM n

BbICOKMM 3HA4Y€eHUeM

VNCRONT- = .alss% [ 5:39 PM

Impulse For the periodic signals, like Sine, Square
etc., the frequency of the wave may be

Ramp Set Warble Frequency | set using two methods:
Limits
Via the text entry box (showing "800" in
Triangle
the example above) - simply enter the
. desired frequency, in Hertz. You must
Square Silence
press the "Set Frequency" button after

A entering the desired frequency.
Polarity Sweep

Via the "<<", "<" etc. buttons - these
® Warble ‘ buttons adjust the frequency in large and

small steps.

To turn the generator output on and off,

use the large button so labelled.
Running Average Off
The volume of the generated signal can
Peak On Vall On Fast . ) )
A be adjusted using the slider - you can
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also use the hardware buttons on your device.

By default, the signal is sent to both channels, Left and Right. You can disable output on

one or both of the channels using the checkboxes above the volume slider.

Technical note: The precision with which AudioTool can generate a given frequency
depends on the internal sample rate being used and the sample buffer length. Typically,
you can expect AudioTool to generate a frequency within 10Hz or less of the value you

specify.

ﬂ,J'IFI nepnoanyeckmnx curHarnoB, Takmux Kak CUHYC, KBa,u,paT N T. 4., 4HaCcToTa BOJIHbl MOXET

ObITb yCTaHOBJIEHA OBYMHA cnocobamu:

Uepes TekcToBOE nosne BeBoda (nokasbiBatowlee "800" B npnBeAeHHOM BblILLE NpumMepe) -
NPOCTO BBEAUTE HYXXHYIO YacToTy B ['epuax. Bbl JOMKHBI HaXXaTb KHOMKY "YCTaHOBUTb

YacToTy" nocne BBOAA HYXXHOM YacTOThbl.

C nomoLbio KHoMok "<<", "<" 1 T. O. - 3TU KHOMKU perynupyroT 4acTtoTy 6onbmmn u

MarnbiMU LLaramu.

YUT00bI BKIOUNTL U BbIKITIOYUTL BbIXOA reHepaTopa, UCMonb3yinTe 6onbLUyt KHOMKY C

Takon Ha4MuUChLIO.

"POMKOCTb FrEeHEepPUPYEMOro CUrHamna MoXHo perynmpoBaTh C MOMOLLbIO NOM3YHKa - Bbl

TakXXe MOXeTe UCMNOoJIb30BaThb arnmnapaTtHble KHOMKX Ha BallemM yCTpOVICTBe.

Mo ymonyaHutio curHan nepegaetcs Ha oba kaHana, neBbIn 1 nNpaBbIn. Bel MoxeTe
OTKNIOYNTb BbIBOA HA OOHOM U 0bounx kaHanax, Micnonb3ys donaxkn Hag, non3yHKOM

FPOMKOCTMW.

TexHunyeckoe npumeyaHme: TO4HOCTb, ¢ KoTopon AudioTool MoXeT reHepupoBaTtb
3a[laHHYI0 YacTOTy, 3aBUCUT OT UCMOSb3yeMON BHYTPEHHEN YaCTOTbl AUCKPETU3aLnn n
AnvHbl Bydepa anckpeTtnsaymn. Kak npaBmno, Bbl MOXeTe oXxnaatb, 4to AudioTool
Oynet reHepupoBaTtb YacToTy B npegenax 10 'y nnu MeHbLUE yKa3aHHOrO BaMu

3Ha4YeHunA.
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Impulse

In those mode, periodic impulses are produced. You can set the interval between pulses

using the slider control for that purpose.
Mmnynsc

B atom pexunmMme reHepupyroTca nepnogny4eckmne nMmnynbcCol. Bbl moxeTe YCTaHOBUTb

MHTEepBasn mMmexay nMmnynbcamMmn C NOMOLLbLIO MON3YyHKa ynpaslieHnAa ans aTOMN uenu.

80X ¢ s AP R =T 0% [ 6:29PM

Set Impulse Period

_® ) Impulse Gine  (seconds)

3 secs

Ramp
) Triangle

Square Silence

Polarity ) Sweep

Log
Sweep

Running 1/6 Octave
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Sweeps

When the Sweep or Log Sweep button is selected, AudioTool will generate swept sine

waves.

To adjust the start and stop frequencies, and the duration of the sweep, use the "Set

Sweep Frequency Limits" button to bring up the dialog box shown below:

Mpoxogos

Korpa BbibpaHa kHonka Sweep unu Log Sweep, AyaAMOMHCTPYMEHT ByaeT reHepupoBaTh

cTpenoBngHble CMHycounaaribHbl€ BOJIHbI.

UTo6bl HACTPOUTL HaYasnbHY N KOHEYHYIO YacTOThl, @ TaKkKe NPOAOSIKUTENBHOCTb
pa3BepTKU, UCMONb3YNTE KHOMKY "YCTaHOBUTbL Npeaerbl YacToTbl pa3BepTku”, YTOObI

OTKPbITb ANaroroBoe OKHO, NoKa3aHHOE HWXKe:

Enter start and end frequencies
(Hz) and sweep duration (seco...

Start frequency, stop
frequency, duration
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In the example above, the settings will cause a sine wave starting at 100Hz to be swept

up in frequency to 2000Hz, over a duration of 10 seconds.

B npuBegeHHOM BblIlLEe NpYMepe HAaCTPOUKN NPUBERYT K TOMY, YTO CUHycomnaarnbHas
BOJSIHA, HauymHatowasca co 100 My, 6ygeT ysennumeatbhes ¢ Yactoton o 2000 Ny B

TeyeHue 10 cekyHa.
Warbles

AudioTool will generate warbles when the Warble button is selected. You can adjust the
low and high frequencies of the warble, and the duration between those limits. E.g if you
set the low frequency to 400Hz, the high frequency to 800Hz, and the duration to 1.0
seconds, then you will hear a sine wave that starts at 400Hz, rises to 800Hz in half a

second, then falls to 400Hz in half a second, and that cycle will repeat.
lMeByas nTuua

AyaNONHCTPYMEHT ByaeT reHepupoBaTb TpPenu, Koraa BeldpaHa KHornka Tpenu. Bol
MOXETEe HaCTPOUTb HU3KME U BbICOKME YaCTOTbl TPENewn, a Takke ANUTENbHOCTb MexXay
aTUMK npegenamn. Hanpumep, ecnu Bbl YCTaHOBUTE HMU3KYIO YacToTy Ha 400 My,
BbICOKYI0 YacTtoTy Ha 800 'y u anntenbHOCTb Ha 1,0 CeKyHAbI, TO Bbl YCNbILLUUTE
CUHYcOManbHYH BOMHY, KoTopas HadnHaeTtca ¢ 400 'y, nogHumaeTca no 800 My 3a

noncekyHabl, 3atem nagaet o 400 Ny 3a noncekyHabl, N 3TOT LMK NOBTOPUTCS.

Frequency Response with Sweeps

Note that you can now more conveniently measure frequency response using the Peak

Store mode described above (introduced in v7.0).

If the generator is in Sweep mode, then the current sweep frequency is stored for every
value of SPL measured by AudioTool. The current sweep frequency is also displayed on
the main screen. In addition, if Chart Recorder mode is selected, and the chart saved
using the Store button, then the SPL readings coupled with the generator frequency will

be saved in the file.

The chart file may then be read in to e.g. Excel and a frequency response curve created

by plotting the SPL readings versus the frequency values. Here is an example:
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YacTtoTHas XapaKkTepuctuka co Ceunamu

06paTVITe BHUMaHUE, YTO TeENnepb Bbl MOXETE bonee y,El,06HO N3MEPATb YaCTOTHYHO
XapakTepucTtuky, UCnosb3ya pexmm nMKOBOro XxpaHeHu4d, OMMCaHHbIN BbllLE (BBe,EI,eHHbIVI

B v7.0).

Ecnn reHepaTop HaxoauTcs B pexXumMme pas3BepTkn, TO TeKyLas YyacToTa pa3BepTKu
coxpaHsieTca Ans kaxgoro 3HadeHus SPL, nameperHoro AudioTool. Tekywasa 4actota
pa3BepPTKM TaKke 0ToObpaXkaeTcs Ha rMaBHOM 3KpaHe. Kpome Toro, ecnu BbiopaH pexnm
3anucu guarpaMmm 1 gmarpamma coxpaHeHa ¢ NoMOLLb KHonku CoxpaHuTtb, TO

nokasaHus SPL B codeTaHUKU ¢ YacToTown reHepaTtopa 6yayT coxpaHeHbl B dhanne.

3atem hann guarpammbl MOXET ObITb cYMTaH, Hanpumep, B Excel n kpueasa 4acToTHOM
XapakTepuCTUKK, co3gaHHada NyTemM NOCTPOeHns nokasaHur SPL B 3aBMCMMOCTU OT

3HaYyeHun 4YactoTbl. BoT Bam npumep:

Frequency Response Example

dB SPL

0 2000 4000 6000 8000 10000
Frequency (Hz)

Each row of the Chart Recorder file contains the time, the measured dB SPL, the
detected peak frequency, and optionally the sweep generator frequency at that time if

sweeps were running at the time.

Kaxgas cTpoka (pavina perncrpartopa gnarpamm CoLepXuT Bpems, namepeHHoi DB
SPL, oBHapy>XeHHY0 NMKOBYIO YacTOTY U, BO3MOXHO, YacTOTY reHepaTopa pas3BepTkn B

3TO BpeMA, eCrn B 3TO BpeMA BbINOJTHANMNCL pa3BEPTKN.
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Cursors

There are two cursors that can be enabled and disabled via the Menu, using the Show
Cursors or Hide Cursors options.

Initially, both cursors are positioned mid-screen - you can move the cursors simply by
touching them and sliding your finger to the desired position. In RTA mode, the cursors
show the frequency and dB level at the cursor position. In Chart Recorder mode they
show the time and dB SPL:

Ykasatenu

EcTb ABa Kypcopa, KOTOpblE MOXHO BKITHOUYUTb N OTKIKOYUTL Yepe3 MEHHD, NCNOSb3YS
onumMmn nokasaTb KypCcopbl UMK CKPbITb KypCcopbl.

M3HavanbHO 06a Kypcopa pacnonoXeHbl nocepeanHe aKkpaHa - Bbl MOXETE nepemellaTb
Kypcopbl, NPOCTO Kacadacb UX U NepemMeLLas narney B Hy>KHoe nonoxeHuve. B pexume
RTA Kypcopbl nokasbiBalOT YacToTy U ypoBeHb Ab B nonoxeHun kypcopa. B pexumve

Chart Recorder oHn nokasbiBatoT Bpems n dB SPL:

Sone Loudness Measure

New in v7.5! Sones are a measurement of the
perceived loudness of sound, which takes into
account the sensitivity of the human ear to

different frequencies.

An SPL level of 40dB at 1kHz sounds much
louder than an SPL level of 40dB at, say,
125Hz. The Sone level of the 40dB sound at

120 3110 100 SO 80 70 &0 S0 40 30 <0 10

Mic 44100 11 8192 dF5Hz C#1/30¢t On5.0 1kHz is about 1.0, whereas the Sone level of

57dB SPL

the 40dB sound at 125Hz is about 0.1 ... ten
time softer. More information about Sones
may be found at the Wikipedia entry:
https://en.wikipedia.org/wiki/Sone

AudioTool calculates an estimated Sone level

based on real time 1/1 octave SPL
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measurements. The SPL levels in the 63, 125, 250, 500, 1k, 2k, 4k and 8k bands are
used together with the HVI Equal Loudness Index values (See HVI Publication 915:
https://www.hvi.org/ratings/HV1915_091013.pdf) to calculate a Sone level using the

formula:
Sone = 0.7*(Loudness @ 1kHz) + 0.3*(Sum of Loudnesses, all bands)

To display the Sone measure, use the Menu option "Show Sone Measure". (You should

set AudioTool to "Flat" weighting, otherwise the Sone measure will be underestimated.)

In 1/1 Octave mode you will see the calculated Sone value:

Mepa "'pomkocTn Sone

HoBunHka B Bepcun 7.5! COHbI-9TO M3MepeHne BOCNIPUHUMAEMON FPOMKOCTU 3BYKA,

KOTOpOE y4nTbiBaeT YyBCTBUTEJIbHOCTb Y€JIOBEYECKOro yxXa K pa3/indHbIM 4YacTtoTaM.

YpoeeHb SPL 40 ob Ha yactoTe 1 kl'y 3By4MT ropasgo rpomye, yem yposeHb SPL 40 ab,
ckaxkem, Ha JactoTe 125 I'y. YposeHb 3Byka 40 ob Ha 4yacToTe 1 k4 cocTaBngeT OKono
1,0, Torga kak yposeHb 3Byka 40 ob Ha 4acTtoTe 125 'y coctaBnsiet okono 0,1 ... B
aecsTtb pa3 mdarde. bonee nogpobHy0 NHMOpMaLMI0 0 Sones MOXHO HaNTUK B CTaTbe

Bukunneauu: https://en.wikipedia.org/wiki/Sone

[ns Android TenedoHOB BbIMMCIISET NpeanonaraemMbli ypoBeHb COHe, OCHOBaHHbLIN Ha B
peanbHoM MacwTabe BpeMeHu 1/1 namepeHusa OKTaBHbIX YPOBHEWN 3BYKOBOIO JaBMNEHUS.
Ypoeuu SPL B gnanasoHax 63, 125, 250, 500, 1k, 2k, 4k n 8k ncnonbayotcsa BMecTe co
3Ha4YeHMsaIMN nHgekca pasHom rpomkoctn HVI (cm. nybnukauymo HVI 915:
https://www.hvi.org/ratings/HV1915_091013.pdf) ana pacyeta yposHsa Sone

ncnonbdyeTca popmyna:
Sone = 0.7*(rpomkocTtb @ 1 kl'y) + 0.3*(cymma rpoMKOCTEN, BCE NONOCHI YacToT)

[ns otobpaxeHns mepbl Sone ncnonb3ynTte NyHKT MeHto "lNMokasatb mepy Sone". (Bbl
AormkHbl yctaHoBuTb AudioTool Ha "nnockoe" B3BelumBaHue, Hadve mepa Sone oyger

HedoOLEeHeHa.)
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B pexume 1/1 OkTaBbl Bbl yBUAUTE BblYMCIIEHHOE 3HaveHue CoHa:

—2.9 Sones-

Noise Curves (NC and NR)

In 1/1 Octave mode you can display the Noise Curve (NC) family, as well as the NR
family (for European users) via the main menu, and AudioTool will calculate the
prevailing NC and NR values.

For more information on NC Noise Curves see here.

For more information on NR Noise Curves see here.
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Kpusbie wyma (NC n NR)

B pexxume 1/1 OkTaBbl Bbl MOXeTe 0TOBpa3nTb cemencTeo wymMoBbix kpuebix (NC), a
Takke cemenctso NR (ana eBponenckmx nonb3oBartenen) Yepes rnaBHOE MEHH0, U

AudioTool Beluncnut npeobnagatowme 3HaveHmss NC n NR.
[na nonydeHnsa ononHUTENBHOM MHAopMaumn 0 Kpmeblx wyma YlY cmoTtpuTte 3gecs.

[ns nony4yeHnsa ononHUTENbHOM MHopMaumm o Kpmeblx Wyma NR cmoTpuTe 3gech.

B 49, 481% 4 1:48 PM

03 63 w250 500 1k 2k
Mic 44100 12 8192 dF=5Hz C=0.0

70 dB(X) SPL
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Polarity Checking

The loudspeaker polarity checker can be used to check whether a loudspeaker is wired
in phase: connect the AudioTool output to the speaker under test, select "Polarity" from
the signal generator screen, then return to the RTA screen. If the speaker is out of phase
(polarity reversed) AudioTool will show "Pol ---", otherwise "Pol +++" if the speaker is in
phase.

Mpoeepka NMonspHocTH

lMpoBepka NONAPHOCTM FPOMKOrOBOPUTESNSE MOXET BbITb MCNONb30BaHa AN NPOBEPKU
TOro, NOAKITIOYEH N rPOMKOroBopuTenb No dase: noaknouuTe Boixoa AudioTool k
TeCTUpyemMoMy rpoOMKOroBopuTesto, BbibepuTte "nonspHOCTL" Ha aKkpaHe reHepartopa
CUrHanos, a 3atem BepHUTech K akpaHy RTA. Ecnu guHamuk HaxoauTtca BHe dhasbl
(monapHOCTbL NoMeHAnacb Mectamm) AyaMOMHCTPYMEHT nokaxeT "onpoc ---", B

NPOTMBHOM crydae "nyn+++", ecnn gMHamuk Haxogutcsa B gpase.

( 84% k4 5:48 PM

1881 Hz

(I 63 125 250  S00. 1k 2k
Mic 44100 16 8192 dF=5Hz C=1/30ct O%5.0

|

F70dBSPL
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Peak Detect

With Peak On, AudioTool keeps track of the maximum dB levels observed at each
frequency, and shows these as blue bars (or a blue line) on the screen. To reset the
peak levels, simply turn Peak off then on again.

lMukoBoe OBGHapyxeHue

Mpwn BkntodeHHoM [Nuke AudioTool oTcnexmsaeT MmakcumMarnbHble ypoBHU Ab,
Habngaemble Ha Kakgow YacToTe, M NoKasbiBaeT UX B BUAE CUHUX NOSIOC (NN CUHEN
NNHUK) Ha akpaHe. YTobbl COPOCUTL NUKOBbLIE YPOBHU, NPOCTO BbIKIKOYUTE MUK, a 3aTeEM

CHOBaA BKITHO4AUTE.

Valley Detect

With Valley On, AudioTool keeps track of the minimum dB levels observed at each
frequency, and shows these as white bars (or a white line) on the screen. To reset the
valley levels, simply turn Valley off then on again. Here is a screenshot showing both
peak and valley enabled.

HonvHa OBHapyxeHus

Korga JonuHa BkntoyeHa, AudioTool oTcnexusaet MMHUManbHbIe YPOBHU Ab,
Habntogaemble Ha Kakgor YacToTe, U nokasbiBaeT nx B BUAe 6enbix nonoc (unun 6enon
NNHUK) Ha akpaHe. YTobbl cOPOCUTL YPOBHM AONUHLI, NPOCTO BbIKITOYUTE AOMNHY, a
3aTeM CHOBa BKNHOUYMTE. BOT CKPUHLLOT, NOKa3biBaOLWMIA KaK MUK, Tak U ONUHY

BKIMHOYE€HHbIMW.
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Filter Speeds

Four speeds are provided, selected by the "Medium"/"Fast"/"Impulse"//"Slow" button in
the RTA screen. This control selects the speed of the RTA bars and the dB SPL
measurement. Exponential filters are used with time constants of 0.5, 0.125, 0.025 and
1.0 seconds, respectively.

CkopocTb PunbTpaumm

[MpeaycMoTpeHbl YeTbipe CKOPOCTU, Bblbnpaemble kHonkon "Medium"/"Fast"/"Impulse"//
"Slow" Ha akpaHe RTA. OTOT anemMeHT ynpasneHus BbibupaeT ckopocTb 6apos RTA u
namepeHue dB SPL. BkcnoHeHumanbHble (punbTpbl MICNONb3YOTCA C NOCTOSHHBIMU

BpemeHun 0,5, 0,125, 0,025 n 1,0 cekyHAbl COOTBETCTBEHHO.
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Weighting

Four weights are provided: no filter (flat), A and C weight, and X Curve filters, which are
applied to the raw audio data and thus affect the RTA levels and the dB SPL level. The X
Curve weighting is implemented as a 2kHz Low Pass filter and a 60Hz High Pass filter in
series: the frequency response is flat and rolls off 3dB/octave above 2kHz and below
60Hz.

YTaxeneHue

MpepycmoTpeHbl YeTbipe Beca: no filter (flat), A u C weight n X Curve filters, koTtopble
NPUMEHSIOTCA K HeobpaboTaHHbIM ayaAnoL4aHHbIM 1 TakKMM 00pa3oM BIMSIOT Ha YPOBHM
RTA n yposeHb dB SPL. B3gelwunBaHue Kpneon X peannsoBaHo B Buae punbtpa
HWXHMX YacToT 2 K'Y n punbTpa BepxHMx YacTtoT 60 'y nocrnegoBaTenbHO: YacTOTHas

XapakTepucTuka nnockas u ckatbiBaeTtcs Ha 3 ab/okTaBy Bbliwe 2 Ky 1 Huxe 60 M.

Averaging

Frequency response data may be averaged - if averaging is enabled then the dB levels
at each frequency are averaged for each sample that is acquired.

YcpegHeHue

[laHHble YaCTOTHOW XapaKTEPUCTUKM MOTYT ObITb YCPEAHEHbI - €CNN YCPeAHEeHne
BKITOYEHO, TO YPOBHU AB Ha Kaxaom YacToTe YCpeaHSTCa ANsS KaXaoro nonyyYeHHoro

obpasua.

Screen Control

You can prevent the screen rotating when you rotate your Android phone or tablet by
using the "Prevent Screen Rotate" options in the Menu:

YnpaBneHne OkpaHom

Bbl MoXeTe NpegoTBpaTUTL BpalleHne 3kpaHa npu BpalleHMn BaLlero tenedoHa unm

nnaHweta Android, ncnonb3ys onuuun "npeaoTBpaTuTb NOBOPOT 3KpaHa" B MEHIO:
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Keep Screen On

Prevent Screen Rotate

Help (web)

Discussion Group (web)

Version Info

Please Rate AudioTool

CANCEL

Some users prefer to have the screen locked in this way. To revert to the normal

behaviour use the "Allow Screen Rotate" Menu option.

In addition, the screen can be prevented from "sleeping" by using the "Keep Screen On"
Menu option, and allowed by the "Allow Sleep" option.

HekoTopble nonb3oBatenu NpeanoynTaroT, YToObl 3KpaH Obin 3abnoKMpoBaH TakMM
o6pa3oM. YTobbl BEpHYTLCA K HOPManbHOMY NOBEAEHMIO, UCNONb3YUTE MYHKT MEHIO

"paspewnTb NOBOPOT 3KpaHa".

Kpome Toro, akpaH MOXHO 3anpeTnTb "cnatb" C NOMOLLbLIO ONUMK MEHIO "AepXaTb 9KpaH

BKIMIOYEHHbIM" N pa3peLlnTb C MOMOLLBIO onumn "paspeLnTb CoH".
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Font Size

You can adjust the font size used for the text in the AudioTool screens and displays via
the Menu. There are four options: Small Font, Large Font, Massive Font and Ginormous

Font. Changing the font cycles through these in order.

pasmMep wpudTa

Bbl MOXeTe HacTpouTb pasmep WwpudTa, UCNONb3yeMOro Asisi TeKCTa Ha aKkpaHax 1
ancnneax AudioTool, ¢ nomoubio MeHto. CyllecTByeT YeTblpe BapuaHTa: Menkum
LIPUT, KPYNHBIA WPUPT, MACCUBHLIN LUPUAT U TMraHTCKUIA WpUGT. NameHeHne

LLIpI/I(*)Ta LUUKIMTNYECKN NPpOoXoanuT Yeped HUX Mo NopAaKy.
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AudioTool Calibration Method by Rex Beckett

MeTtoa kannbposku AudioTool ot Pekca bekkeTa

I've created an Excel tool to help with calibrating AudioTool platforms. Here's how it

works:

Plug a source of pink noise into the device's mic input. This should be a good, flat
source. A test CD on a player with a line output should work or you could use a PC
program like Audacity if you have a USB sound adaptor. | would not trust the headphone
output of any phone or PC. | used an old NTI MR1 which is pretty good. You will need an
appropriate adaptor or cable to connect to the mic terminals on the 3.5mm jack. I've seen
them on eBay. | made mine by sacrificing an old headset and soldering the cable to an
XLR Female. Set the level to give a similar reading as you get from your measurement
mic. Set Weighting Flat, Averaging On and Use Single Calibration. Once it has settled,
Store the spectrum. This should be the frequency response of the mic input of your

device. Copy the at file to a PC.

A cospgan nHctpymeHT Excel, 4To6bl nomoYb ¢ kannbposkon nnatgopm AudioTool. Bot

Kak aTo paboTaer:

MoaknuMTE MCTOYHUK PO30BOr0 LyMa K MUKPOPOHHOMY BXOAY YCTpPOMCTBA. ATO
AOSIKEH ObITb XOPOLUWUKA, NMITOCKNIA UCTOYHMK. TECTOBLIN KOMMNAKT-AUCK Ha nneepe ¢
NMHEVHbIM BbIXOOOM AOSMKEH paboTaTtb, UNu Bbl MOXETE UCNOMb30BaTb NPorpaMmmy As
MK, Takyto kak Audacity, ecnu y Bac ectb 3BykoBon agantep USB. A 6bl He goBepsn
BbIXO4Y HayLLUHMKOB Ntoboro TenedoHa nnmn komnototepa. A ncnonb3osan crapbii NTI
MR1, KoTopbIn 4OBOSbHO XOpoL. Bam noHagobuTcs cooTBETCTBYOLWMIA aganTep unm
kabenb Ana NoAKNIYEHU K MUKPOGOHHBLIM Knemmam Ha 3,5 - MM pasbeme. A Buaen mx
Ha eBay. A caenan cBown, NoXXepTBOBAB CTapoW rapHUTYpoi 1 npunase kabenb k XLR-
XeHLMHe. YCcTaHOoBUTE YypOBEHb, YTODObI AaTb Takoe Xe YTeHue, Kak Bbl Nofny4aeTte oT
BaLLEro M3MepuTenbHOro MMKpooHa. YCcTaHOBUTE NNOCKOE B3BELUMBAHWE, yCpeaHEHME
N UCNONb3ynTe OOMHOYHYIO KannbpoBKy. Kak TONbKO OH OCSAET, COXpPaHUTE CNekTp. 3To
AOIMKHA ObITb YAaCTOTHAsA XapaKTepuCTUKa MUKPOOHHOro BXo4a Ballero yCTponcTaa.

CkonuposaTb B thawn Ha [1K.
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Open up the AudioTool Calibrate Excel and click the Load Pink AT File button. Select the

file you just stored and wait a few seconds. The tool will analyse and plot the 1/3rd

octave response of the mic input. The response figures are relative to that at 1kHz.

OTtkponite AudioTool Calibrate Excel n HaxxmuTe kHomnKy 3arpy3nTb po30BbI hann.

BbibepuTe hainn, KOTopbI Bbl TOMBKO YTO COXPaHWUMN, Y NOOOXANTE HECKOSTbKO CEKYHA,.
MHCTpYyMeHT npoaHanunanpyeT 1 NocTpouT rpadumk 1/3- okTaBbl OTKIIMKA MUKPOOHHOIO

BXxoAa. NokasaTenun oTKknMKa OTHOCUTENBbHO TaKoBbIX Ha YacToTe 1 KrLl|

Now you can add frequency response factors for your measurement mic for each band
under Mic dB. This is often provided as a plot or table with the mic or from the spec-
sheet. If the plot shows the mic response as -3dB at 100Hz, for example, enter -3.0 in the
Mic dB field on the 100Hz row. You can also make adjustments if you want to tailor the
overall response by setting offsets in Trim dB. The tool shows plots of the initial pink
response, the mic response, the calculated calibration curve and the theoretical final

result.

Tenepb Bbl MOXeTe A006aBUTb KOIPPULMEHTBI YaCTOTHON XapaKTEPUCTUKN AN BaALLEro
N3MepUTENBLHOIrO MUKPOhOHa ANs KaXkaoro gmanasoHa B pasgene Mic dB. 3to vacto
npepocTaBnaeTca B Buae rpaduka nnm tabnuubl ¢ MUKPOGOHOM Unu U3 cneumdurkaumm
nucta. Ecnu rpadourk nokasbiBaeT OTKNNK MUKpOpoHa kak-3 ab npn 100 'y, Hanpumep,
BeeauTte -3.0 B none Mic dB B ctpoke 100 'y. Bbl Takke MoOXeTe BHECTU KOPPEKTMBDI,
€Cnun XoTuTe aganTmpoBaTh 06LMIA OTKMUK, yCTaHOBMB cMmeLlleHuns B Trim dB.
MHCTpYyMeHT nokasbiBaeT rpadpnkm HavyanbHOro po3oBOro OTKNnKa, MUKPOGOHHOIO

OTKIIMKA, pac4YeTHON KanmbpoBOYHOWM KPMBOW U TEOPETUYECKOTO KOHEYHOrO peaynbTrara.

Click the Make CAL File button and chose an appropriate name and path and the tool will
create the cal file. Copy this to your device and load it into AudioTool with the Load Cal
button. You will probably now need to recalibrate the single-point adjustment for SPL
using a mic calibrator or known accurate reference meter. In my case, all the correction

was at the low end and it had almost no effect on the SPL calibration.
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Just to be clear: This is not a substitute for proper calibration with reference sources and
instruments. It is a technique that may help to improve the accuracy of an otherwise
uncalibrated setup. It should also be noted that, left to its own devices, the tool will
attempt to level bands that have little or no response at all. The resulting cal file could
give strange results in AudioTool. | recommend using the Trim dB factors to curtail crazy
corrections and generally smooth the calibration curve to a sensible shape. As with
sound systems, it is often better to accept a few ripples and some of the natural roll-off at

the top and bottom ends.
Anyway, here it is. | hope it helps somebody.

PS Here is the .at file to REW converter.

Haxmute kHonky CosgaTb dpann CAL n BeibepuTe COOTBETCTBYIOLEE UMS U MY Tb, U
WHCTPYMEHT co3gacT gann cal. CkonvpyinTe 3TO Ha CBOE YCTPOMCTBO U 3arpy3nTe ero B
AudioTool ¢ nomoubto kHonku Load Cal. Tenepb Bam, BEPOATHO, NPUAETCHA 3aHOBO
oTkanubpoBaTb OAHOTOYEYHYIO perynupoBky SPL ¢ nomoLwbio MUKPOGOHHOIO
Kanubpartopa unu M3BeCTHOro TOYHOro 3TanoHHOro U3MepuTens. B moem crnyvae Bcs

KoppeKuus Bbinia Ha HXKHEM KOHLE, 1 3TO NOYTU HE NOBMMANO Ha kannbposky SPL.

[MpocTO AN ACHOCTU: 3TO HE 3aMeHa NPaBUNbHON KannMbpoBKM C NCNOMNb30BaAHNEM
STanOHHbIX UICTOYHMKOB 1 MPMOOPOB. ATO METOA, KOTOPbIN MOXET NOMOYb NOBLICUTD
TOYHOCTb yCTaHOBKM 6e3 kannbpoBkn. CnegyeTt Takke OTMETUTb, YTO,
npeaocTaBneHHbI camomy cebe, MUHCTPYMEHT ByaeT NbiTaTbCA BbIPOBHATL NOSOCHI,
KOTOpble UMEIT Marno nnmn soobuye He pearnpytoT. MNony4veHHbIn darn cal MmoxeT aaTb
CcTpaHHble pesynbTaThl B AudioTool. A pekomeHayto ncnonb3osatb KOIGPUUNEHTBI Trim
dB, 4TO6bI COKpaTUTL CymacLleLune NonpaskM U B LENOM CrinaguTb KanmbpoBOYHYIO
KpUBYIO 0 pa3yMHOW hopMbl. Kak 1 B cnyvyae co 3ByKOBbIMW CUCTEMAMM, YaCTo ny4ylle
NPUHSATb HECKOSBbKO psibein N HEKOTOPble eCTECTBEHHbIE OTKaTbl HA BEPXHEM U HKHEM

KOHLIax.

Bo Bcsakom cnyyae, BOT OHO. Hagetch, 3TO KOMY-TO MOMOXET.

P. S. Bot aT0 .B (hawin, 4tobbl orpaHn4nTb KoHBEpTEpP. (dann REW)
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Building your own external mic for AudioTool

CTpounTb cBOM COBCTBEHHbIN BHELWHUI MUKpOdoH anga Android TenecoHoB

Hello Julian, we connected some time ago about the sensitivity limits and hardware
clipping on devices using your (FANTASTIC) software. | love AudioTool, and use it

regularly in installations and Live Venues. All the way out here in Venezuela...
| got curious about building myself a "flat" outboard mike, something good and simple.
| know you can buy them on Ebay, but decided to make my own. Easier way out here...

Since | have a nice Lab here and fix pro and vintage equipment a lot it just so happened

that | had the Electret mikes from a little Teac handheld unit that gave up the ghost.
So | started experimenting.

The first thing that parked me is that the MIKE INPUT on that little 4-ring plug phones use
is NOT the TIP.

It happens to be the normal GROUND (or sleeve)...!

And the GROUND is the FIRST RING DOWN.

MpuBeT, [)XynunaH, HEKOTOPOE BpPEMS Ha3aj Mbl CBA3anNnChb C Bamu No NoBoay npeaenos
YyBCTBUTENBHOCTU N annapaTHOro OTCEYEHNs1 YCTPOMCTB, NCMOMb3YOLWMX BaLle
(cbaHTacTmnyeckoe) nporpammHoe obecneyenune. A nwobnto AudioTool n perynsapHo

NCMNOMNb3YH ero B UHCTaNNSALUMSX U XXUBbIX NroLwlagkax. Ax 3aeck, B BeHecyane...

MHe ctano nbonbITHO NOCTPOUTL cebe "nNnocknin" NogBeCHON MUKPOGOH, YTO-TO

XOpOoLLEee N NPOCTOeE.

£ 3Hato, 4YTO Bbl MOXETE KynuTb UX Ha Ebay, Ho pewnn caenatb cBO COGCTBEHHbIMN.

34ecb Bce npoLue...

MocKonbKy y MeHsl 30ecb XopoLuas nabopaTopus 1 1 4acTO YMHIO NPOdECCUOHANBHOE U
BMHTa)XHOe 06opyAoBaHMe, Tak YK MNONYyYUoCh, YTO Y MEHS Oblnv 3NeKTpeTHbIe

MUKPOOHbI OT ManeHbKoro NopTaTMBHOIO YCTPOUCTBa Teac, KOTOpOe UCNYyCTUMNO OyX.

MoaToMy 51 HaYan aKCNepUMeHTUPOBATb.
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I'IepBoe, 4YTO MEHA OCTaHOBWI10,-3TO TO, YTO BXO4 MI/IKpO(bOHa Ha 3TOM ManeHbkom 4-

KONbLIEBOM LUTEKEPE, KOTOPbIA UCMOMb3YIOT TeNedOHbI, He SABNAETCA HAKOHEYHUKOM.
JT0, OKasbiBaeTCH, HopManbHas 3emns (Mnu pykas)...!

A 3emnsa-3To nepBoe KoJbLlo BHUS.

Once | breadboarded this and fiddled awhile, | got everything working perfectly.
| NOW HAVE A LOVELY MINI PLUG-IN MIKE FOR MY NEXUS S.

Works like a charm, and easy to calibrate too.
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Kak Tonbko s 3arpy3un 3To B XnebHyto KopobKy U HEMHOMO nourparn, y MeHs Bce

3apaboTano naeanbHo.

Tenepb y MEHS eCTb NpeKpacHbI MUHU-NOAKII0YaeMbln MUKpodoH ans moero NEXUS

S.

PaboTaeT Kkak wapm, 1 ero nerko oTkannubposathb.
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Just wanted to share this, maybe you can share it with other tinkerers out there...

Jim Kovacs

Just wanted to share this, maybe you can share it with other tinkerers out there...
Jim Kovacs

npOCTO XOTen NoaenuTbLCH 3TUM, MOXET BbITb, Bbl CMOXETe NoAeNnTbCS UM C apyrmmm

MacTtepamMmn Tam...

[xnum Kosau

OBDPIlot
O6annot

OBDPIot - Software for Plotting and Logging Engine Parameters in Real TIme

You can download the software latest version 1.3 from OBDPIot.zip . This archive
contains the full source code in a Visual Studio 2012 Project. Note: if you want to use this
on a Porsche 993, then the baud rate needs to be changed to 9600 (from 8800 used on
the 964).

This version (1.3) hopefully cures some of the connection time out issues | was having

with previous versions. Let me know how well it works for you.

Bitcoin tokens of appreciation are always welcome: please send them to my Coinbase

wallet.

OBDPIot - nporpammHoe obecneyeHne ans NoCTPOEHNS rpadonKoB 1 permcrTpauumn

napameTpoB ABuUraTens B pexumMme peanbHOro BpemMeHm

Bbl MOXeTe ckauyaTb NOCNEAHIO BEPCUO NporpaMMHoro obecneyenus 1.3 ¢ canta
OBDPIlot.zip . 3TOT apxuB COAEPXMUT MOMHbIA UCXOAHbIN Koa npoekTa Visual Studio 2012.
Mpumeyanue: Ecnu Bbl XoTUTE ncnonb3oBaTb 3TO Ha Porsche 993, To ckopocTb

nepeaayv AaHHbIX AomkHa 6biTb nameHeHa Ha 9600 (c 8800, ucnonb3yemoro Ha 964).
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Ota Bepcud (1.3), HagerCb, U3NeYnT HEKOTOpble NPObemMbl C TalM-ayTOM COeQMHEHUS,
KoTopble Y MeHs Obinu ¢ npeablaywmmmn Bepcnamn. [lante MHe 3HaTb, HACKOIbKO

XopoLlo 3To paboTaeT Ans Bac.

BUTKOMH-TOKEHBI 6]'IaFO,D,apHOCTI/I Bceraga npmuBeTCTBYHOTCA: I'IO)KaJ'IyIZCTa, oTnpaBbTE UX

Ha mow kowenek Coinbase.

Instructions for Use

If you are familiar with DougB's "ScanTool" software, and have it running, talking to your
964, then these instructions are for you. If you don't, then proceed at your own risk. In

fact, proceed at your own risk anyway :-)
1) If your OBD serial connection is on COM1, then skip to step 3

2) Edit the text file called "OBDPIot.cfg" and change the name of the COM port to what
you will be using. (On my laptop | am using COM9:)

3) Plug your OBD hardware into the serial port, connect it at the OBD plug in the 964,

and turn the ignition on, as you would do when starting ScanTool
4) Start the OBDPIot application
5) After a short while, the OBDPIot will connect to the ECU, and start plotting data

6) To terminate OBDPIot, either click the "X" in the top right hand corner, or go to the File

menu and select the Exit menu item

7) Once OBDPIot has terminated you will find a file called "OBDPIot.log" in the directory:
this is a text file that contains a record of all the measured parameters, with time stamps.
It also contains some debugging information which will eventually be removed in a later,
stable release of the software. Please make a copy of this file elsewhere on your system
if needed: it will be overwritten next time OBDPIot is run.

WHCTPYKLUMS MO NPUMEHEHMIO

Ecnwn Bbl 3HakoMbl ¢ nporpammMHbiM obecneveHmem DougB "ScanTool" n ncnonesyete
ero, pasrosapusasd ¢ Bawunm 964, To 3T MHCTPYKUMM ANnsa Bac. Ecnu HeT, To gencteynTe
Ha CBOW CTpax n puck. Ha camom gene, elCTBYNTE HA CBOW CTpax U PUCK B NOOOM

cnyyae :-)
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1) Ecnu Bawe nocneposartensHoe coeanHeHe OBD HaxoguTtcsa Ha COM1, 10

nepenguTe K wary 3

2) oTpedakTMpymnTe TekcToBbIn dharn noa Ha3saHuem "OBDPIot.cfg" n namenute nvs
COM-nopTa Ha To, 4TO Bbl ByaeTe ucnonb3oBaTtb. (Ha Moem HOoyTOyKe A CNonb3yo

COM9:)

3) nogknounTe Bawe obopygosaHme OBD k nocnegoBaTenbHOMY NOPTY, NOAKNHOYUTE
ero k pazbemy OBD B 964 1 BKkntounTe 3axmraHue, Kak Bbl 3TO genaeTte rnpu 3anycke

ScanTool
4) zanyctute npunoxeHne OBDPIot

5) YUepes HekoTopoe Bpemst OBDPIot nogkntountes kK ABY 1 HaYyHET BbIBOAUTL JaHHbIE

Ha rpadouk

6) 4TobbI 3aBepwnTb OBDPIlot, nnbo HaxmuTe kHoMKy "X" B NpaBOM BEPXHEM yriy, nmbo

nepengute B MeHio Pann n Bblbepute NnyHKT MeH0 Bbixoa

7) nocne 3aBepweHnss OBDPlot Bbl HangeTe B kaTtanore cann nog HasBaHMeEM
"OBDPIot.log": aT0 TEKCTOBbIN (hain, coaepxaLmii 3anncb BCEX N3MEPEHHbIX
napameTpoB C OTMeTkaMu BpeMeHu. OH Takke COAepPXXUT HEKOTOPYHO OTNAL0YHYHO
NMHOpMauuio, KoTopas B KOHEYHOM uTore byaet yaaneHa B 6onee nosgHem,
cTabunbHOM Bbinycke nporpaMmmHoro obecneyenus. lNoxanyicra, caenanTte Konumio
aTOro dharina B Apyrom MecTe Ballen CUCTEMbI, ECNN 3TO HEOBXOAMMO: OH ByaeT

nepesanucaH npu crneaytowem 3anycke OBDPIot.
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GUI (rpacmyecknin nHTepdenc nonb3oBaTens)

Ll

File Help

@
Injector Time = 0.00 ms @ Ignition Advance = 84.63 deg
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Here's a screenshot of the running application:
The top left hand button can be used to Pause and Resume plotting.

The top set of buttons select which of the parameters are to be plotted. When a button is
green, it is being plotted, red not plotted. These buttons don't affect what gets written in

the logfile, where all parameters are written.

Each parameter is plotted with a colour code. The colour of a parameter's button

matches the colour of the plot line showing that parameter.

The plot lines are drawn as on a strip chart, so all the lines moves from right to left, with
the most recent data being on the right hand side: where the small triangular "pens" are.
There is a vertical time stamp every 30 seconds into the past. Once the oldest part of the
plot line reaches the left hand side of the screen it falls off into oblivion.

The Y axis of the chart/plot is calibrated in Fahrenheit, Volts, RPM, milliseconds and

angle (degrees). So, if you are looking at the Intake Air Temperature plot line (in red),
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use the Fahrenheit scale as shown at the left hand side of the chart.

The very top text window gives some general processing information: the system time in
milliseconds, the measured Baud rate at which data are being exchanged with the ECU,
the current title block being received or sent to the ECU, and the number of points being
plotted for each chart line.

Bot CKPUHLUOT 3anyLeHHOro npuinoxXeHn4:

BerHIOIO J1IEBYHO KHOMKY MOXHO MUCNOJNb30BaTh AJ14 MPUOCTAaHOBKA U BO30OHOBMEHUSA

NOCTPOEHUs rpaduka.

BepxHuit Habop KHOMNOK NO3BOMSAET BblOpaTb, KAKOW M3 NapaMeTpoB A0SKEH ObITb
HaHeceH Ha rpaduk. Korga kHomnka 3eneHas, oHa ctpoutcs, a KpacHas He cTpouTcs. OTu
KHOMKK HEe BNUSAIOT Ha TO, YTO 3anucbiBaeTcd B nor-cpann, rae 3annucbiBatoTcda Bce

napamMmeTpbl.

Kaxxabin napamMmeTp 0To6pa>|<aeTC$| C NOMOLLbIO UBETOBOIro Koga. LlBeT KHOIMKN

napamMeTpa coBrnagaeT C LBETOM NUHUK rpaduka, oTobpaxatoLleri 3ToT napameTp.

JIvHnK rpadpuka pucyroTCA Kak Ha NONoCcoOBOW AMarpaMmme, No3TOMy BCe JIMHUN
nepemMeLLarTca cnpasa Haneso, NpuYeM camble NocneHne faHHble HaxogaTcsa crnpaga:
TaMm, rae HaxoaaTcs ManeHbkue TpeyronbHble "pyykun”. CyuecTByeT BepTuKanbHas
oTMeTKa BpemeHu Kaxable 30 cekyH, B npowunoe. Kak Tonbko camasa ctapas YacTb

CHOXKETHOW NMMHUWN JOCTUraeT NIEBOW CTOPOHbI 3KpaHa, OHa NpoBannBaeTcsi B HEObITHE.

Ocb Y gnarpammebl/rpaduka kanubpyetcs B rpagycax dapeHrerita, Bonbtax, obopotax B
MUWHYTY, MUIIIMCEKYHOAX U yrne (rpagycax). Mitak, ecnu Bbl CMOTpUTE Ha rpadmk
Temnepartypbl BCacbiBaeMOro Bo3ayxa (KpacHbIM LLBETOM), UCMONb3YNATE LUKanNy

dapeHrenTa, Kak nokasaHo B JieBOW YacTu rpaduka.

Camoe BepxHee TEKCTOBOE OKHO COAEPKNUT HEKOTOPYHO 00LLyt0 MHdopmauuio 06
0bpaboTke: CMCTEMHOE BPEMS B MUINIIMCEKYHAAX, UBMEPEHHAasi CKOPOCTb nepenayu
AaHHbIX B bogax, ¢ KoTopon faHHble obmeHmBatoTca ¢ OBY, Tekywmn TUTYNbHbIN GNOK,
NPUHUMAEMbIN UM OTNpaBnsaemMbln B OBY, 1 KONNMYECTBO TOYEK, MOCTPOEHHbIX A5

KaXkaou NMHUm anarpamMmmbil.
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ScanTool Software

Doug Boyce kindly offers freeware software to talk to the 964's OBD interface. See this

Rennlist thread for more details.

(I have a local copy of Doug's ScanTool4.zip.)

Note that if you use this software and the serial port you are connecting through is not
COM1, you will need to add or edit the ScanTool.ini file in the Windows directory, and

change the COM value.

MporpammHoe ObecneveHne ScanTool

Ayr Bonc nobesHo npeanaraeT 6becnnaTHoe nporpamMmmMHoe obecrneyeHne ansa odLeHns
¢ OBD-uHTepdericom 964. CmoTpuTe 3T0T NoToK Rennlist ana nonyveHns 6onee

noapoOHoON NHopMaunn.

(Y meHs ectb MmecTHas konusa Jara ScanTool4.zip.)

O6paTute BHUMaHME, YTO ECINM Bbl UCNONb3yeTe 3TO NporpaMmHoe obecneyeHuve u
nocrniegoBaTenbHbIA NOPT, YepEe3 KOTOPbIV Bbl NOAKMOYaeTeCh, He aBndeTca COM1, Bam
HY>XHO ByaeT nobaButb Unn otTpegaktTMpoBatb dann ScanTool.ini B kaTtanore Windows u
n3mMeHuTb 3HayeHne COM.

Interface Board

Here's a schematic of the board as described on the Rennlist thread mentioned above.
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| used BC338 instead of 2N3904 (just because | happened to have them). | added a

green LED in series with a 1.5k resistor across the +12/Earth just so | could see | had

power. The components are mounted on a piece of "Veroboard" that has been sitting in

my parts box since | lived in the UK 25 years ago!

For connection to the socket in the 964 | used a system (Patent Pending) based on 1

1/2" nails, which | found to be the perfect diameter for a snug fit in the pin sockets.

A ncnonb3osan BC338 Bmecto 2N3904 (NpoCTO NOTOMY, YTO OHU Y MEHS Bbinu). A

nobaeun 3eneHbln cBeTOAMO NocrnegoBaTenbHO ¢ peanctopom 1,5 K uepes +12/3emnto

TONbLKO ANns TOro, YToObl BUAETb, YTO Y M€HA €CTb NUTaHne. KOMMOHEHTLI MOHTUPYHOTCA

Ha Kycok "Veroboard", KOTOpbIli CMOUT B MOEN KOpobKe aeTanein ¢ Tex nop, Kak s Xun B

Benukobputanumn 25 net Hasaa!
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[na nogknioveHus K poseTke B 964 roagy A ncrnons3osan cuctemy (MaTteHT nogaH),
OCHOBaHHY0 Ha reo3asax 1 1/2 gronma, KoTopble, kKak 9 0OHapyXun, ngeanbHo NoaAxXoaaT

AnAa NNoTHOro npuneraHnAa B LUTbIPEBbLIX THE3OaxX.

Here's information on the socket (from
Rennlist):

. Airbag Gong Relay

. Unused
. Unused
. Unused
. OBC On/Off
. Unused
7. L
8. K
9. Unused
10.Ground
11.Unused

12.Battery +VE

13.Ignition Power

14.Pin 6 of the DME, Rev Counter

15.Pin 22 of the DME, Check Engine Control On DME
16.Unused

17.Unused

18.Unused

19.Pin 21 of the DME, Knocking

BoT uHdopmauyusa o cokete (13 Rennlist):

Pene lNoHra MNopaywkn besonacHocTn
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Heuncnonb3yembi
Hevcnonb3yembi
Hevcnonb3yembi

OBC Bkn/BbIkn

Heuncnonbsyembi

n

K

Heuncnonbsyembii

3emns

Hewncnonbsyembin

AKKymynaTop +Be

MowHocTb 3axuraHus

BbiBOg 6 cyeTumka obopotos DME
KoHTtakT 22 DME, lNpoBepbTe ynpasneHue gsuratenem Ha DME
Heuncnonbsyembin
Heuncnonbsyembin
Heuncnonbsyembin

Wrndpt 21 AMO, cTyyawmm
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Using ScanTool on the interface

| put the 964 in the "Run" ignition position (i.e. all warning lights on the dash "ON"), and

started the ScanTool software, which connected almost immediately:
| was pleased to see no Trouble Codes on the Motronic. Here are the other screens

Seeing the above Trouble Codes on the Climate Control, | cleared them, and will check

again after driving if they reappear. They certainly weren't there after a refresh:

OBD/Motronic Interface

Mcnonb3oBaHue ScanTool Ha nHTepderice

A noctaBun 964 B nonoxeHue 3axuraHms "Run” (To eCTb BCe KOHTPOSIbHbIE OFHU Ha
npnbopHor naHenun "ON") n sanyctnn nporpammHoe obecnedeHne ScanTool, kKoTopoe
NOOKNIYMIIOCH NOYTU cpady Xe: A Obin pag, 4To Ha MoTpoHuKe He Bbino KoaoB

HeucnpaBHocTel. BoT apyrune akpaHbl

YBuges BbllLE€yKa3aHHblE€ KOAbl HeVICFIpaBHOCTeVI Ha KIMNMMaT-KOHTpPOJ1E, 4 O4YUCTUI UX U
CHOBa npoBepo Nnocrie BoXXgeHusA, eciin OHM CHOBa NOABATCA. OHn onpepneneHHo He

Oblnu Tam Nocrne OCBEXEeHUS:

NHTepdenc OBD/Motronic

The Motronic in the 964 is Bosch Motronic model M2.1. The communication with the unit
follows the ISO 9141 standard. This is apparently like KWP1281 used in pre-obd2 VW
(VAGCOM), according to Jason Andreas (thanks Jason).

Finding information on how to talk to the Motronic unit is difficult, to say the least! There
are few people who seem to have the information, and those that do are hard to track

down, or reluctant to divulge the secrets :-)
| set out to write my own software and used the following sources for information:

1) The Yahoo! Group "opendiag": http://tech.groups.yahoo.com/group/opendiag/

2) Information (in German) on the KW 1281 protocol:
http://www.blafusel.de/misc/obd2_kw1281.html
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3) Information on VAG COM from Hex Diagnostics:

http://www.hex.co.za/vaginfo/index.html

4) Andy Whittaker's "FreeScan" SourceForge project:

http://sourceforge.net/projects/freescan

5) FIAT specifications for ISO 9141 (from opendiag)

Motronic B mogenun 964-ato Bosch Motronic model M2.1. cBA3b C yCTPONUCTBOM

OCYyLLEeCTBNAETCS B COOTBETCTBUM cO cTaHgapTom ISO 9141. 310, no-BUAMMOMY, NOXOXe
Ha KWP1281, ncnonbayembii B pre-obd2 VW (VAGCOM), no cnosam [xencoHa

Anpgpeaca (cnacnbo [)XencoHy).

Hantn nHgopmauuio o Tom, Kak pasrosapmsatb ¢ 65iokom Motronic, Msirko rosops,
CnoxHo! ECTb HECKONbKO YenoBek, KOTopble, KaXXeTCcs, UMEeT MHGOopMaUuio, U Te, KTO

3TO Aenaet, TPpyaHOo BbiCneanTb, I HEOXOTHO PAaCKpPbIBAKOT CEKPETbI Z-)

A pewwnn HanucaTtb CBOE cobCTBEHHOE nporpamMmmvHoe obecneyeHne 1 ncnonb3osarn

cnegytowme NCTOYHUKN NHPopMaLmK:
1) Yahoo! IN'pynna "opendiag": http://tech.groups.yahoo.com/group/opendiag/

2) VIndpopmaumsa (Ha HemeLKoM s3bike) 0 npoTtokone KW 1281:

http://www.blafusel.de/misc/obd2_kw1281.html

3) ndpopmauma o VAG COM ot Hex Diagnostics:

http://www.hex.co.za/vaginfo/index.html

4) npoekT OHAmM YutTakepa "FreeScan" SourceForge:

http://sourceforge.net/projects/freescan

5) cneundmkaunm FIAT Ona ISO 9141 (oT opendiag)

Waking up the unit

Communication with the DME has to use the odd value of 8800 baud. Before

communication starts, the DME has to be "woken".
Here is the procedure | use:

EscapeCommFunction(hCom,SETRTS);

Crpanuna 118 uz 125


http://www.google.com/url?q=http%3A%2F%2Fwww.hex.co.za%2Fvaginfo%2Findex.html&sa=D&sntz=1&usg=AFQjCNGNgBSYVzKv0fWQ6dU16yKD5cPIzA
http://www.google.com/url?q=http%3A%2F%2Fsourceforge.net%2Fprojects%2Ffreescan&sa=D&sntz=1&usg=AFQjCNHDVinE5BGDuuaI1ymOmjWuU50XsQ
http://www.google.com/url?q=http%3A%2F%2Fpcbunn.cacr.caltech.edu%2Fjjb%2Fporsche%2FFiat-9141.pdf&sa=D&sntz=1&usg=AFQjCNG5_HD-TjiOxIEkKpyc62Ce9Uo5pA

Sleep(200);
EscapeCommFunction(hCom,SETRTS);
Sleep(200);
EscapeCommFunction(hCom,SETRTS);
Sleep(200);
EscapeCommFunction(hCom,SETRTS);
Sleep(200);
EscapeCommFunction(hCom,SETRTS);
Sleep(200);
EscapeCommFunction(hCom,CLRRTS);
Sleep(200);
EscapeCommFunction(hCom,SETRTS);
Sleep(200);
EscapeCommFunction(hCom,SETRTS);
Sleep(200);
EscapeCommFunction(hCom,SETRTS);
Sleep(200);
EscapeCommFunction(hCom,CLRRTS);
Sleep(200);

PurgeComm(hCom,PURGE_RXCLEAR|PURGE_TXCLEAR);

Crpanuna 119 uz 125



MpobyxaeHune Gnoka

Cssa3b ¢ DME gonHa ncnonb3oBaTtb HedeTHoe 3HadeHue 8800 BO/. MNpexae yem

HadaTb o6weHne, DME gomkeH 6bITb "pas3byxeH".
BoT npoueaypa, KOTopyto s UCMonb3yto:
EscapeCommFunction(hCom,SETRTS);
CoH(200);
EscapeCommFunction(hCom,SETRTS);
CoH(200);
EscapeCommFunction(hCom,SETRTS);
CoH(200);
EscapeCommFunction(hCom,SETRTS);
CoH(200);
EscapeCommFunction(hCom,SETRTS);
CoH(200);
EscapeCommFunction(hCom,CLRRTS);
CoH(200);
EscapeCommFunction(hCom,SETRTS);
CoH(200);
EscapeCommFunction(hCom,SETRTS);
CoH(200);
EscapeCommFunction(hCom,SETRTS);
CoH(200);
EscapeCommFunction(hCom,CLRRTS);

CoH(200);
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PurgeComm(hCom,PURGE_RXCLEAR|PURGE_TXCLEAR);

Other tidbits:

"Have you looked at the Actual Values screen in the new version? I've added a new entry
that shows the adaptation value. A non-adapted car will show a value of 128 (80h).The
default adaptation value is 128. A higher value after adaptation means that the IAC valve
needed to be opened more to allow additional bypass air to achieve the desired idle
speed--if that makes any sense. Additional bypass air could improve startup?

D,pyrl/le JTaKOMbl€ KYyCOYKWU.

"Bbl cMOTpenn Ha aKkpaH pakTUYeCKMX 3Ha4YeHUn B HOBOW Bepcumn? A gobasun HOBYHO
3anucb, KOTopas NokasblBaeT 3Ha4YeHMe agantauyun. HeagantmpoBaHHbIM aBTOMOOUIb
nokaxeT 3HadyeHne 128 (80h).3HaveHne aganTauumn no ymonyaHuio-128. bonee Bbicokoe
3Ha4eHue nocne agantaumm o3HayaeT, 4Tto knanaH |IAC Heobxoammo 6bINo OTKPbITh
BonbLe, 4TOObI NO3BONUTL AONOMHUTENBHOMY HannacHOMy BO34yXy AOCTUYb XeraeMom
CKOPOCTM XOfIOCTOro X0A4a-ecnv 310 umeeT Kakon-nnbo cmbicn. JononHUTENbHbIN

OannacHbIn BO34yX MOXET YrnyyLnTb 3anycK?

Privacy Policy

This privacy policy has been compiled to better serve those who are concerned with how
their 'Personally Identifiable Information' (Pll) is being used online. PIl, as described in
US privacy law and information security, is information that can be used on its own or
with other information to identify, contact, or locate a single person, or to identify an
individual in context. Please read our privacy policy below carefully to get a clear
understanding of how, if at all, we collect, use, protect or otherwise handle your

Personally Identifiable Information.

What personal information do we collect from the people that visit our blog, website or

use our app (AudioTool, SoundForm Signal Generator, etc.)?
We do not collect any personal information.

Do we use 'cookies'?
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We do not use cookies for tracking purposes
Third-party disclosure

We do not sell, trade, or otherwise transfer to outside parties your Personally Identifiable

Information.

Third-party links

We do not include or offer third-party products or services on our website or in our apps.
Google

Google's advertising requirements can be summed up by Google's Advertising
Principles. They are put in place to provide a positive experience for users.

https://support.google.com/adwordspolicy/answer/13165487hl=en
We have not enabled Google AdSense on our site but we may do so in the future.
COPPA (Children Online Privacy Protection Act)

When it comes to the collection of personal information from children under the age of 13
years old, the Children's Online Privacy Protection Act (COPPA) puts parents in control.
The Federal Trade Commission, United States' consumer protection agency, enforces
the COPPA Rule, which spells out what operators of websites and online services must

do to protect children's privacy and safety online.
We do not specifically market to children under the age of 13 years old.
CAN SPAM Act

The CAN-SPAM Act is a law that sets the rules for commercial email, establishes
requirements for commercial messages, gives recipients the right to have emails stopped

from being sent to them, and spells out tough penalties for violations.
We do not collect your email address.
Contacting Us

If there are any questions regarding this privacy policy, you may contact us using the

information below.
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Bofinit

53-567 Kamehameha Hwy #A2
Hauula, HI 96717

USA

jijbunn@gmail.com

Last Edited on 2017-02-02

NOJINTUKa KOHq)M,D,eHLl'I/IaJ'IbHOCTI/I

OTa nonuTnka KoHUAEHUNanbLHOCTM Bbina cocTaBneHa Ans Toro, Ytobbl nyyile
obcnyxuBaTb TeX, KTO 00ECNOKOEH TEM, KaK UX "Nn4Hasa ngeHtupuumpyemas
nHgopmauyusa” (Pll) ncnonbayetca B nHtepHete. Pll, kak onmucaHo B 3akoHe CLLUA o
KOHMnaeHUManbsHOCTM 1 nHpopmaLmoHHoM 6e30nacHOCTH, - 3TO MHApOPMaUUS, KoTopas
MOXeT BbITb UCnonb3oBaHa cama no cebe unu BMecTe ¢ Apyron nHdopmaumen ons
noeHTUUKaLMK, KOHTaKTa UM HaxoXaeHns OQHOro YernoBeka, a Takke ans
noeHTUdnKaumm Yyenoseka B KOHTeEKCTe. [oxanyincra, BHUMATENbHO O3HAKOMbTECH C
HaLen NONUTUKON KOHPUAEHUNANBHOCTM HUXKE, YTODBbI MONYYnTb YEeTKOoe
npeAacTaBneHne 0 ToM, Kak Mbl cobupaem, Ucrnonb3yem, 3almaemM unm nHbiM obpasom

obpabaTbiBaem BaLly IMYHYIO UHGOPMALNIO.

Kakyto nn4Hyto nHcopmaurmio Mbl cobmpaem OT nogen, KoTopble noceLlatroT Haw 6nor,
Be6-canT nnun ncnonb3yoT Hawe npunoxeHne (AudioTool, reHepaTop curHanoB

SoundFormu T. 4.)?

Mbl He cobupaem HMKaKown NMYHOM nHopmaLmn.

Mbl ncnonb3yem cainel cookie?

Mol He ncnonb3yem gannbl cookie onsa oTcnexmBaHus Lenemn
PackpbiTe nHgopmalmm TpeTbmm nuuam

Mbl He npogaem, He 0OMeHMBaEM M UHBIM 0Opa3oM He nepedaem TpeTbMM Nnuuam Bally

NNYHYIO MHGOPMaUUIO.
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CCbINKM TPETbUX N1y

Mbl He BKOYaEM U HE npeanaraem CTOpoHHME NpPpoAYKTbl UITKU YCIYTU Ha HalleM BeO-

canTe UNu B HaLLMX MPUNOXEHUSX.
lyrn

TpebosaHus Google Kk pekname MOXXHO CyMMMPOBaTb C PEKITaMHbIMU NPUHLMIAMN
Google. OHn co3gaHbl 4nsa Toro, YTo6bl 06ecnevYnTb NONOXUTENbHbLIA ONbIT ANA

nonb3oBarteneun. https://support.google.com/adwordspolicy/answer/13165487?hl=en

Mebl He Bkntoumnun Google AdSense Ha Halem canTe, HO MOXeM caenaTb 3TO B

OyayLiem.

COPPA (3akoH O 3awmTte koHMaeHUnanbHoCcTH aeten B VIHTepHeTe)

Korga geno goxoaut go cbopa nuyHom nHpopmarmm ot geten B Bospacte o 13 ner,
3akoH O 3awmTte kKoHmaeHumanbHocTn aeten B uHTepHete (COPPA) cTtasut
poaunTenen nod KOHTponb. PefepanbHas Toprosasg KOMMCCUA, AreHTCTBO No 3aLmTte
npae notpebutenen CoeanHeHHbIx LLTaTtoB, npumenseT npasuno COPPA, koTopoe
onpegenseT, YTo onepaTopbl BE6-CanToOB 1 OHMANH-CEPBUCOB AOMKHbI AenaTtb AN

3aWmMThbl KOHGUAEHUMANBHOCTM 1 6€e30NacHOCTN AeTEN B MHTEPHETE.
Mol cneynansbHO He Npogaem Ux geTam B Bo3pacTte o 13 ner.
MoxkeT nu cnam AencTeoBaTb

3akoH O 6opbbe co cnamoM-3TO 3aKOH, KOTOPbI yCTaHaBNMBAET Npasuna ons
KOMMEPYECKOWN 3NEKTPOHHOM NOYTbI, yCTaHaBNUBaeT TpeboBaHNst K KOMMEPYECKUM
coo0LeHNsIM, faeT nonyyaTensiMm NpaBo Ha TO, YTOObl 3NEKTPOHHbIE NUCbMA He

OTNPaBNSANUCHL UM, N YCTaHaBNNBAET XECTKME HaKa3aHWs 3a HapyLUEeHUS.
Mbl He cobupaem BaLl agpec 3NEKTPOHHOW MOYThI.
Ceskmntecb C Hamm

Ecnn Y BacC eCTb Kakne-nmbo BOMpPOCbI OTHOCUTEJIbHO AaHHOM NONMNTUKK
KOHle/I,D,eHLI,l/IaJ'IbHOCTVI, Bbl MOXeTe CBA3aTbCA C HaMW, NCNOJb3y4 NMpBeaeHHYIO HUXe

MHdOpMaUuIo.
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BodpuHut

53-567 Kamexamexa Hwy #A2
Xayyna, npuset 96717

CLA

jijbunn@gmail.com

MocneaHee pegaktupoBaHune 2017-02-02
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