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While supporting sophisticated measurements with extensive built-in Help, you can
still be up and making measurements in minutes.  

Here are the initial steps:

Plug the OmniMic into a USB port of your Windows computer.
______________________________________________________________________________________

FOR FIRST USE ON THIS COMPUTER 

(with original OmniMic hardware only -- not needed with OmniMic40k):

  >> If necessary, get to the Desktop screen by clicking on the "Windows" button of the keyboard

  >> Right-click on the small loudspeaker icon (usually on the bottom right corner of your screen). 
  >> In the menu that pops up, select "Recording Devices".  A form will pop up, click on the "OmniMic" entry, and then on the "Properties" button.
  >> Click on the "Advanced" tab and for "Default Format", select 2-channel "DVD Quality" (48kHz). Then click "Ok" (twice).
  >> You should repeat all the steps above with the OmniMic plugged into each USB ports you plan to use with OmniMic on your computer.

____________________________________________________________________________________________________

Select "Config>MICROPHONE serno" from the menu at the top of the OmniMic screen.  If your computer is
connected to Web, OmniMic software can download the associated calibration file for you. If you already have the
".omm" file downloaded locally from the Dayton Audio website you can just activate it with the "local" button. 

____________________________________________________________

OmniMic software version 6 for OmniMic and OmniMic40k
(c) 2010-2025 Bill Waslo

OmniMic is simple to use.



USING OMNIMIC
Choose the desired measurement type tabsheet by clicking on its labeled tab on the OmniMic screen.
If the title bar at the top specifies test signal tracks, play the file for that track through your audio system.  Track files

can be downloaded from the www.DaytonAudio.com website or can be easily generated from within OmniMic
software.  Or, if your computer soundcard is connected to your audio system, OmniMic can play the required test signal
directly.

Position the OmniMic to pick up the sound.   The graphs and meters will graph the measurement.
Adjust the display panel to the desired size and format the graphs as you desire.

what's new in OmniMic?

For help and information about each measurement type, select:
SPL Meter/Spectrum

Frequency Response

Oscilloscope

Harmonic Distortion

Reverberation

Bass Decay

...or read any of the Help topics listed in the bar to the left, including:
How to...

Making test signal WAV files

Troubleshooting

Frequently Asked Questions
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WhaW's NeZ

NeZ LQ VRfWZaUe YeUVLRQ 6
The OmQiMic VRfWZaUe YeUViRQ 6+ alVR VXSSRUWV Whe RUigiQal OmQiMic micURShRQeV haUdZaUe fXQcWiRQV

"VhifW-click" (UaWheU Whan UighW-click) iV nRZ XVed WR VelecW Whe beginning SRinW Rf imSXlVe
UeVSRnVeV fRU fUeTXenc\ UeVSRnVe meaVXUemenWV

All aXdiR WeVW Vignal geneUaWed in Whe VRfWZaUe can be eaVil\ VaYed WR WAV ÀleV fRU Sla\back Rn
e[WeUnal aXdiR/YiVXal deYiceV.

OmniMic geneUaWed VZeeS VignalV (fRU FUeTXenc\ ReVSRnVe and DiVWRUWiRn) can be bandlimiWed
in VRfWZaUe and leYelV can be Ànel\ adjXVWed.¬ A 55H] WRne can be eaVil\ geneUaWed fRU XVe ZiWh an
AC DVM WR calibUaWe fRU deViUed YRlWage dUiYe leYelV.

VXSSRUW fRU PhRWRLLQN fRU dULYe OeYeO adMXVWPeQW fRU aOO OPQLMLc aQd OPQLMLc40N PLcURShRQeV
VXSSRUW fRU¬ ShRWRV\Qc RSWLcaO ORRSbacN (OPQLMLc40N PLcURShRQeV RQO\, aQd a PhRWRLLQN VeQdeU) fRU WUXe

WLPe Rf ÁLghW aQd ShaVe PeaVXUePeQWV
AXWRPaWed LPSXOVe UeVSRQVe ZLQdRZ edge deWeUPLQaWLRQ.
VXSSRUW fRU 96NVSV VaPSOLQg (OPQLMLc40N PLcURShRQeV RQO\)
dULYe OeYeO PaQagePeQW fRU "dBSPL/P" PeaVXUePeQWV Rf ORXdVSeaNeUV aQd dULYeUV
RQ-WUace SeUVLVWeQW PaUNeUV RQ fUeTXeQc\-dRPaLQ gUaShV.¬ JXVW COLcN RQ Whe cXUYe aW Whe deVLUed fUeTXeQc\

aQd SUeVV RQe Rf Whe QXPbeU Ne\V 1-9.¬ Ke\ 0 UePRYeV aOO SeUVLVWeQW PaUNeUV
haUPRQLc dLVWRUWLRQ gUaShV dLVSOa\V cXUYeV aV SeUceQW (%) dLVWRUWLRQ (XVe Whe "VhRZ aV %" checNbR[ RQ Whe

gUaSh)
MeaVXUePeQW Rf SSecWUaO CRQWaPLQaWLRQ LQWeUPRdXOaWLRQ dLVWRUWLRQ
MeaVXUePeQW Rf ORXdVSeaNeU CRPSUeVVLRQ
YaULRXV bXgÀ[eV aQd gUaShLcV eQhaQcePeQWV

AOVR Vee:¬ OPQLMLc40N haUdZaUe LPSURYePeQWV aQd chaQgeV RYeU
OULgLQaO OPQLMLc
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OPQiMic AdMXVWPeQWV
IQde[
TKe accXUac\ Rf eacK LQdLYLdXaO OPQLMLc LV eQKaQced LQ VRfWZaUe WR accRXQW fRU fUeTXeQc\ aQd VeQVLWLYLW\ YaULaWLRQV aV deWeUPLQed
dXULQJ WKe SURdXcWLRQ caOLbUaWLRQ SURceVV.¬ TKLV LV dRQe XVLQJ daWa LQ aQ LQdLYLdXaO ÀOe cRUUeVSRQdLQJ WR eacK PLcURSKRQe VeULaO
QXPbeU.¬ OPQLPLc KaUdZaUe ZLWK VeULaO QXPbeUV VWaUWLQJ ZLWK "40" aUe OPQLPLc40N XQLWV.

CalibUaWion FileV:
AW LQVWaOOaWLRQ: If \RXU cRPSXWeU LV cRQQecWed WR WKe LQWeUeQW, cOLcN RQ WKe PaLQ PeQX "ConÀg>MICROPHONE VeUno" ZLWKLQ WKe
OPQLMLc VRfWZaUe, WKeQ cOLcN WKe "Web" bXWWRQ, aQd eQWeU \RXU VeULaO QXPbeU aQd OPQLPLc ZLOO dR WKe UeVW.

CaOLbUaWLRQ daWa caQ aOVR be PaQXaOO\ dRZQORaded fURP¬ WKe Da\WRQ AXdLR ZebVLWe, accRUdLQJ WR WKe VeULaO QXPbeU WKaW LV SULQWed RQ
WKe PLcURSKRQe.¬ TKe ÀOe (ZKLcK KaV aQ e[WeQVLRQ W\Se ".RPP") VKRXOd be VaYed RQWR a fROdeU RQ aQ\ cRPSXWeU WKaW WKe PLcURSKRQe
ZLOO be XVed ZLWK.¬¬
TR acWLYaWe WKaW caOLbUaWLRQ ÀOe fRU OPQLPLc VRfWZaUe WR XVe, VeOecW "ConÀg>MICROPHONE VeUno" fURP WKe PeQX aW WKe WRS Rf WKe
VcUeeQ.¬ COLcN WKe bXWWRQ VKRZLQJ WKe \eOORZ fROdeU aQd bURZVe WR ZKeUe \RX VWRUed \RXU ".RPP" ÀOe.¬ TKeQ cOLcN "ASSO\".

SenViWiYiW\ ReadjXVWmenW
OYeU WLPe, WKe VeQVLWLYLW\ Rf PLcURSKRQeV cRXOd SRVVLbO\ dULfW WR VRPe deJUee.¬ PURYLded UeaVRQabOe caUe LV WaNeQ WR aYRLd e[SRVXUe WR
KLJK WePSeUaWXUeV RU KXPLdLW\, WKeLU fUeTXeQc\ UeVSRQVe VKaSeV W\SLcaOO\ UePaLQ VWabOe.

TKe RYeUaOO VeQVLWLYLW\ Rf WKe PLcURSKRQe caQ be cKecNed ZLWK a WUXVWed PLcURSKRQe caOLbUaWRU aQd bRd\ adaSWRU, aQd WKe OPQLMLc
SPL/SpecWUXm dLVSOa\.¬ If LW LV fRXQd WR be LQ eUURU, WKe VeQVLWLYLW\ caQ be adMXVWed b\ XS WR VeYeUaO decLbeOV ZLWK WKe cRQWURO WKaW
aSSeaUV ZKeQ \RX VeOecW "ConÀg>AdjXVW" fURP WKe PeQX aW WKe WRS Rf WKe VcUeeQ.

UVing MXlWiple MicUophoneV
TKe OPQLMLc VRfWZaUe LV abOe WR ZRUN ZLWK VeYeUaO OPQLMLc PLcURSKRQeV, WKRXJK RQO\ ZLWK RQe aW a WLPe.¬ AOVR RQO\ RQe LQVWaQce Rf
WKe OPQLMLc VRfWZaUe caQ be SURSeUO\ UXQ RQ a cRPSXWeU aW a WLPe.¬ BXW aQ OPQLMLc PLcURSKRQe cabOe caQ be UePRYed fURP WKe USB
SRUW Rf WKe cRPSXWeU ZKLOe WKe VRfWZaUe LV UXQQLQJ, aQd a dLffeUeQW OPQLMLc caQ WKeQ be SOXJJed LQ WR JR RQ ZRUNLQJ.¬ TKeUe ZLOO be a
VKRUW SaXVe ZKLOe WKe SURJUaP UecRYeUV RSeUaWLRQ ZLWK WKe PLcURSKRQe aQd VRXQdcaUd KaUdZaUe.

BXW dLffeUeQW OPQLMLcV XVe dLffeUeQW caOLbUaWLRQ ÀOeV.¬ SR WKeUe LV QRZ aQ RSWLRQ LQ WKe CRQÀJ PeQX fRU a "MLcURSKRQe VeOecWRU".¬ TKLV
LV a fRUP WKaW cRQWaLQV bXWWRQV aQd WLWOe bORcNV fRU XS WR 5 OPQLMLcV.¬ TR VeW XS fRU eacK, cOLcN RQ LWV WLWOe bORcN (WKe URXQd bXWWRQ aW LWV
OefW ZLOO WKeQ¬ WXUQ Ued) aQd WKeQ cOLcN RQ WKe "cRQÀJXUe" PeQX LQ WKe VeOecWRU fRUP.¬ YRX'OO be SURPSWed fRU a QaPe RU deVcULSWLRQ Rf
WKe PLc, ZKLcK cRXOd be VRPeWKLQJ OLNe "OQ A[LV", "30 deJUeeV", "QeaUÀeOd" RU WKe OLNe.¬ TKeQ \RX ZLOO be JLYeQ a ÀOe bR[ fRU ÀQdLQJ
WKe caOLbUaWLRQ ÀOe fRU WKLV PLcURSKRQe (ZKLcK QeedV WR be aOUead\ RQ \RXU cRPSXWeU).

AfWeU WKLV LV VeWXS, \RX caQ TXLcNO\ cKaQJe beWZeeQ PLcV.¬ UQSOXJ WKe PLc SUeYLRXVO\ beLQJ XVed aQd SOXJ LQ WKe QeZ RQe.¬ TKeQ cOLcN
RQ WKe QaPe RU bXWWRQ fRU WKaW PLc RQ WKe VeOecWRU fRUP aQd LWV caOLbUaWLRQ ZLOO be ORaded fRU QeZ PeaVXUePeQWV fURP WKaW PLcURSKRQe.
_______

https://libinst.com/OMforDayton/OnlineHelpDemo/cnt.htm
https://libinst.com/OMforDayton/OnlineHelpDemo/idx.htm
https://libinst.com/OMforDayton/OnlineHelpDemo/hs10.htm
https://libinst.com/OMforDayton/OnlineHelpDemo/hs245.htm
http://www.daytonaudio.com/


ConWenWV - Inde[

OmniMic40k MicUophone EnhancemenWV

The OPQiMic40k cRPSaUed WR OPQiMic V2:
OmniMic40k, with the PhotoLink box, provides "time of flight" or "loopback" delay responses.  There is an

infrared photodetector on the body of the OmniMic40k which detects the timing of stimulus signals from applied
from an audio power amplifier.

Uses 96ksps sampling and measures out to 40 kHz *-- double the bandwidth of the OmniMic V2.  Provides
for harmonic distortion measurements (second order) with applied frequencies to 20kHz.

With internal high voltage circuitry, it can handle much higher SPL levels - up to 145dBSPL or higher using
its 24dB attenuator switch.  Allows for high linearity testing at extremely high sound pressure levels, for
prosound, nearfield distortion or compression testing.

Smaller capsule and narrow tube diameter, results in a more "omni" response at the highest frequencies.
Simpler USB integration with Windows -- the proper hardware configuration is automatic, simply plug into a

USB slot.
Rugged, stainless steel body and tube.

*NRWe: CD audio and MP3 files and most TOSLINK optical interfaces lack adequate bandwidth to enable
OmniMic40k frequency response or distortion measurements beyond about 20kHz-- flac or WAV files must be
played through a 96ksps file player, or generated from the sound output of the computer running OmniMic (see
the "Config->Play from Soundcard" menu option).  A Dayton Audio DAC01 USB converter device is a
good option.

48kHz tracks, DVDs, or CDs are still usable with OmniMic40k, but useful data only up to about 22kHz
maximum frequency can be obtained.

UVeU IDV
YRX caQ aVVLJQ \RXU LQLWLaOV, QaPe, ePaLO addUeVV, eWc. WR WKe "UVeU ID".¬ TKLV ZLOO be aWWacKed WR VRPe ÀOeV JQeUaWed b\ OPQLMLc¬ WR
LdeQWLf\ ZKR cUeaWed WKeP.
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Operating to 40kHz
OPQLMLF40N LV FDSDEOH RI PHDVXULQJ DW IUHTXHQFLHV XS WR 40NH], D IXOO RFWDYH DERYH WKH JHQHUDOO\ UHFRJQL]HG OLPLW RI QRUPDO KXPDQ KHDULQJ.  BXW PRVW DXGLR KDUGZDUH LVQ'W
FDSDEOH RI WKLV, VR KHUH DUH VRPH WLSV RQ VXFFHVVIXO RSHUDWLRQ WR WKHVH IUHTXHQFLHV:

Distortion MeasXrements:
:KLOH PDQ\ KDUGZDUH GHYLFHV GR QRW RSHUDWH RU RSHUDWH SUHGLFWDEO\ WR 40NH], WKH\ FDQ VWLOO JHQHUDWH GLVWRUWLRQ SURGXFWV WR WKHVH KLJKHU IUHTXHQFLHV. MHDVXULQJ KDUPRQLF
GLVWRUWLRQ ZLWK OPQLMLF40N VWLOO KDV WKH DGYDQWDJH RI EHLQJ DEOH WR UHYHDO VHFRQG RUGHU (H2) GLVWRUWLRQ SURGXFWV ZLWK DSSOLHG IUHTXHQFLHV WR 20NH], WKLUG RUGHU (H3) SURGXFWV ZLWK
WR 13.3NH], IRUWK RUGHU (H4) ZLWK XS WR 10NH] DQG ILIWK RUGHU (H5) DW XS WR 8NH].

:LWK QRQ-40N OPQLMLFV (92), KDUPRQLF SURGXFWV FDQ EH GHWHFWHG WR IUHTXHQFLHV RI KDOI WKHVH YDOXHV (L.H., H2 ZLWK XS WR 10NH], HWF).

FreqXenc\ Responses Zith PoZer Amplifiers: 
MDQ\ FODVV A RU FODVV AB SRZHU DPSOLILH UV DUH XVDEOH WR 40NH], WKRXJK PDQ\ GRQ'W OLVW WKDW FDSDELOLW\ LQ WKHLU VSHFLILFDWLRQV.  6WLOO, HYHQ ZKHQ XVDEOH WR 40NH], PDQ\ RI WKHP DUH
DOUHDG\ UROOLQJ RII VLJQLILFDQWO\ LQ WKHLU IUHTXHQF\ UHVSRQVHV.  FUHTXHQF\ UHVSRQVH ILOHV DUH SURYLGHG LQ WKH OPQLMLF40N SURJUDP LQVWDOODWLRQ (VHH WKH C:?8VHUV?PXEOLF?OPQLMLF
IROGHU) IRU WZR SRZHU DPSOLILHUV IURP DD\WRQ AXGLR, WKH APA150 DQG WKH A400.  7KHVH ILOHV FDQ EH XVHG WR FRUUHFW PHDVXUPHQWV PDGH ZLWK WKHVH SRZHU DPSOLILHUV E\ XVLQJ WKH
MHQXV:  MDLQ CXUYH->NRUPDOL]H, WKHQ VHOHFW WKH UHVSRQVH ILOH IRU WKH SRZHU DPSOLILHU EHLQJ XVHG.

IQ PRVW FDVHV, FODVV D W\SH SRZHU DPSOLILHUV DUH QRW DGHTXDWH IRU XVH LQ PHDVXULQJ ORXGVSHDNHUV WR 40NH], DV WKHLU RXWSXW ILOWHUV FDXVH VLJQLILFDQW HIIHFWV DW VXFK KLJK
IUHTXHQFLHV, DQG WKH DPSOLIHU UHVSRQVH ZLOO RIWHQ YDU\ DFFRUGLQJ WKH ORXGVSHDNHU LPSHGDQFHV DW VXSHUVRQLF IUHTXHQFLHV.  7KHUH DUH H[FHSWLRQV RI FRXUVH DQG VRPH FODVV D
DPSOLILHUV ZRUN SUHWW\ ZHOO IRU WKLV.  BXW LI \RX VWDUW VHHLQJ VWUDQJH UHVXOWV DERYH 20NH], WKH DPSOLILHU'V EHKDYLRU VKRXOG EH WKH ILUVW WKLQJ \RX VXVSHFW RI EHLQJ WKH LVVXH.

FreqXenc\ Responses Zith DACs and Digital pla\back interfaces: 
MRGHUQ DAC6 DQG LQWHUIDFHV W\SLFDOO\ KDYH QR SUREOHP ZLWK UHSURGXFLQJ EH\RQG 20NH], XVLQJ WKH 96NVSV RU KLJKHU UDWHV.  BXW FKRRVH D WHFKQLFDOO\ JRRG DAC, UDWKHU WKDQ DQ
H[RWLF "DXGLRSKLOH" DAC, WR DYRLG VWUDQJH EHKDYLRXUV DQG IUHTXHQF\ UHVSRQVH DEEHUDWLRQV.

LoXdspeakers be\ond 20kH]
RHODWLYHO\ IHZ ORXGVSHDNHUV KDYH VLJQLILFDQW PHDVXUHG RXWSXW XS WR 40NH], DQG LW LV DUJXDEOH ZKHWKHU WKHUH LV DQ\ UHDVRQ LQ WHUPV RI PXVLF UHSURGXFWLRQ IRU WKHP WR VXSSRUW LW.
BXW IRU WKRVH VSHDNHUV WKDW FDQ UHSURGXFH WKHVH IUHTXHQFLHV XVHIXOO\, NHHS LQ PLQG WKDW WKH RXWSXW IURP VSHDNHUV ZLOO WHQG WR EH YHU\ GLUHFWLRQDO ("EHDP\"), DQG FDUHIXO DLPLQJ RI
WKH WZHHWHU DW WKH PLFURSKRQH ZLOO OLNHO\ EH QHHGHG IRU UHSURGXFDEOH UHVXOWV. 

LLNH DOO PLFURSKRQHV, WKH OPQLMLF40N XQLW LWVHOI DOVR EHJLQV WR EH PRUH GLUHFWLRQDO ZLWK VHQVLWLYW\ UHGXFHG LQ WKH KLJHVW RFWDYH (E\ DERXW 3.5GB DW 20NH]) ZKHQ WKH PLFURSKRQH
LV SRLQWHG SHUSHQGLFXODUO\ WR WKH VRXQG VRXUFH.  7KLV LV WKH SORW RI WKH UHVSRQVH WR WKH OPQLMLF 40N DW 90 GHJ, DV FRPSDUHG WR DW 0 GHJ RQ D[LV.
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UVing Whe OmniMic PhoWoLink deYice

The PhotoLink has two main funcƟons, Ɵme synchronizaƟon and seƫng of nominal drive levels. 

The fiƌƐƚ fƵŶcƟŽŶ is to transmit a Ɵming  OpƟcal SyncrhonizaƟon signal via modulated
infrared light to an OmniMicϰϬk microphone.  Note that ΗPhotosyncΗ refers to the technique of
syncronizing Ɵmeing via a light signal, while ΗPhotoLinkΗ refers to the device that is used to
accomplish this.  It is primarily intended for measuring drivers for speaker design with true phase
delay included and to account for Ɵme-of-flight effects of sound through the air to the
microphone.  In mulƟ-way loudspeakers, the way that various drivers interract is affected by their
relaƟve distances from the listener/microphone and the ΗstarƟng pointΗ of drivers varies with their
construcƟon.  When making FRD frequency response data files with opƟcal syncronizaƟon for
crossover design, the included delay should be compensated per the measured distance of the
microphone Ɵp to the mounƟng baffle surface the drivers are on.  Also, the measurements should
be made in ΗdB sensiƟvity modeΗ to account for driver sensiƟviƟes (see below).  This will keep
driver measurements compaƟble with others done the same way to allow you to invesƟgate
different combinaƟons with a crossover simulator.

OpƟcal synchronizaƟon can also be useful when measuring subwoofers should the speaker output
lack sufficient higher frequency energy for OmniMicΖs automaƟc acousƟc synch to align with the
sƟmulus.  In such cases, the PhotoLink device should be driven by full bandwidth signal through a
separate amplifier rather than by the signal that is presented to the subwoofer terminals.

OpƟcal syncrhonizaƟon (or ΗƉhoƚoƐǇncǭΗ) is similar to the wired ΗloopbackΗ technique used with
some measurements systems, except Photosync sƟll allows for OmniMicΖs wireless advantage that
lets you quickly and conveniently measure without stretching cables around the room.  OpƟcal
synch requires an OmniMicϰϬk type microphone and PhotoLink device.
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To use opƟcal syncrhonizaƟon, the leads from the PhotoLink should be clipped to the speaker
terminals or the amplifier output, with the PhotoLink placed and oriented so that its infrared LED
can be ΗseenΗ by the black sensor that is on the OmniMicϰϬk body.  This can work up to about ϮϬ
feet away, and usually even just being exposed to the reflecƟon of the infrared signal off of a
nearby wall or ceiling will be enough for the OmniMicϰϬk to syncronize with. 

The OmniMic version ϲ soŌware can be used without photosync or with.  Photosync is only used
when in Frequency Response mode with ΗSine SweepΗ sƟmulaƟon, and when the photosync buƩon
on the OmniMic Frequency Response screen is enabled.   Photosync is not required for most
measurements, but can simplify obtaining FRD files to be used for loudspeaker design and for more
accurate polar data collecƟon. Frequency response measurements (such as for room EQ or
completed speaker evaluaƟon) that donΖt require absolute phase delay informaƟon can and usually
should be made without Photosync.  

When using opƟcal syncrhonizaƟon, you can select how this affects the applied delay to the viewed
response using the Time and Level Control.  For example, an impulse response that includes
acousƟcal ΖƟme of flightΖ would naturally show effects of significant delay, which could cause the
displayed phase response to be difficult to interpret.  Taking out delay according to the Ɵme of
flight or to known distance from the speaker can be used to account for that.  



The ƐecŽŶd PhŽƚŽliŶk fƵŶcƟŽŶ iƐ ƚo indicaƚe to the user when the voltage level of a
sweep signal applied to a speaker or driver is at the standard Ϯ͘ϴϯ VƌmƐ for proper sensiƟvity
measurement of a loudspeaker or for seƫng levels for a compression test.  This second funcƟon
ǁill ǁoƌk ǁiƚh eiƚheƌ OmniMic oƌ OmniMicϰϬk hardware.  Remember that only sweep type signals
(not noise or tones) will giver proper indicaƟon of drive level. 

SensiƟvity measured to a common standard (equivalent to Ϯ.ϴϯVrms drive with SPL measured at
ϭm distance) is a requirement when maintaining or sharing a library of driver curves for use with a
crossover simulaƟon program like Xsim.  The scale of graphs measured this way can be displayed as
ΗdBSPL/ϭmΗ rather than ΗdBSPLΗ.  OmniMic soŌware can also account for the effects of distances
other than ϭm from the loudspeaker, assuming a theoreƟcal falloff rate of ϲdB per each doubling of
distance.  

The PhotoLink has two visible LEDs, one GREEN, one RED.  The GREEN lights when there is
ENOUGH signal level (for both target level and for Photosync funcƟon), the RED lights when there
is TOO MUCH signal above the target SPL level (but Photosync will sƟll work with red).  When
seƫng sweep levels for Ϯ.ϴϯVrms (equivalent to ϭW at ϴ ohms or ϮW at ϰ ohms), aim to adjust to
where the GREEN LED blinkƐ with each sweep but the RED doeƐ NOT.  When using the computerΖs
sound output or DAC to generate the sweep signal, you can use the ΗSoundcard Output LevelΗ from
the Config menu to fine adjust the level.

The SǁeeƉ FƌeƋƵencǇ Range ƐhoƵld be ΗfƵll bandΗ and ƚhe Ɛignal aƚ ƚhe loƵdƐƉeakeƌ ƚeƌminalƐ
mƵƐƚ be fƌom a flaƚ ƵnͲeƋƵaliǌed Ɛeƫng when using the PhotoLink device for signal level seƫng. 
EqualizaƟon or bandlimiƟng of the sweep signal seen by the PhotoLink will result in incorrect
determinaƟon of the applied signal level.



Further, onlǇ ƚhe OmniMic ΗƐhoƌƚ ƐǁeeƉΗ ƚeƐƚ Ɛignal (as used for frequency response
measurements) ƐhoƵld be ƵƐed foƌ Ɛeƫng ƚhe Ɛignal leǀel ǁiƚh ƚhe PhoƚoLink͘  A conƟnuous sine-
wave or noise type signal cannoƚ accurately be used for this.  However, once levels are set using the
Short Sweep signal, the same level will be correct if you change to one of the other test tabs such
as DistorƟon, SPL, or Reverb.  You can limit the Sweep Frequency Range aŌer seƫng proper level
with the ΗSoundcard Output LevelΗ first set to Ηfull bandΗ, and the levels over the specified range
will be at the determined level.

For opƟcal Ɵme synchronizaƟon, the PhotoLink can also be operated at levels well above where the
RED LED lights, up to about ϯϱϬW/ϴ ohms.

Whaƚ if ǇŽƵ ǁaŶƚ ƚŽ Ɛeƚ ƚŽ a leǀel Žƚheƌ ƚhaŶ Ϯ͘ϴϯVƌmƐ͍
If you, foƌ eǆamƉle, wanted to set to a level that is ϯdB higher than Ϯ.ϴϯVrms:
You would first set the Soundcard Output Level to a lower value (-ϯdB or lower).  
Adjust the system (amplifier or Windows sound control level) and use the PhotoLink device so the
sweep shows the green but, not the red, LEDs.
Then set the Soundcard Output Level to ϯdB higher than you had it.  The output voltage would
then be set to Ϯ.ϴϯVrmsнϯdB, which is ϰVrms.



ConWenWV - Inde[

SoXndcaUd Pla\ AdjXVW Wool
OPQLMLF VRIWZDUH FDQ JHQHUDWH QHHGHG DXGLR WHVW VLJQDOV XVLQJ WKH FRPSXWHU'V
VRXQGFDUG, RU FDQ JHQHUDWH :A9 ILOHV IRU SOD\EDFN IURP H[WHUQDO DXGLR/YLVXDO GHYLFHV.  AQ
OPQLMLF RU OPQLMLF40N PXVW EH FRQQHFWHG IRU WKLV.

When using the computer to generate test signals, \RX FDQ XVH WKH SRXQGFDUG POD\
AGMXVW WRRO WR FRQWURO RU ILQH WXQH WKH UHODWLYH RXWSXW OHYHO DQG PRGLI\ WKH HIIHFWLYH VZHHS
IUHTXHQF\ UDQJH RI PHDVXUHPHQW VWLPXOXV VLJQDOV.

TKH WRRO FDQ EH EURXJKW XS XVLQJ WKH "CRQILJ --> SRXQGFDUG OXWSXW LHYHO" PHQX. 

TKH SZHHS FUHTXHQF\ RDQJH FDQ EH UHVWULFWHG E\ XQFKHFNLQJ "FXOO BDQG" DQG FKDQJLQJ 
WKH VWDUW DQG VWRS IUHTXHQFLHV.  NRWH WKDW RQO\ WKH OHYHOV RI GLIIHUHQW IUHTXHQF\ UDQJHV DQG 
QRW WKH DFWXDO VZHHS UDQJH LV FKDQJHG.  BH\RQG WKH VHOHFWHG IUHTXHQF\ UDQJH, RXWSXW DW 
IUHTXHQFLHV EHORZ WKH UDQJH LV DWWHQXDWHG VWHHSO\.  AW IUHTXHQFLHV DERYH WKH LQGLFDWHG 
UDQJH, RXWSXW LV DWWHQXDWHG E\ 12GB  VR WKDW WKH VRIWZDUH FDQ VWLOO IUDPH WKH WLPLQJ RI WKH 
PHDVXUHG VLJQDO VHTXHQFH.

Important: Onl\ Zhen the SZeep Frequenc\ Range "Full Band" bo[ is checked 
should a PhotoLink deYice should be used for setting stimulus leYels, DV WKH
PKRWRLLQN UHTXUHV D IXOO, IODW, XQHTXDOL]HG VZHHS WR FRUUHFWO\ LGHQWLI\ D 2.839UPV RSHUDWLQJ 
OHYHO.

AQ H[SDQGHG LPSOHPHQWDWLRQ RI WKH SRXQGFDUG POD\ AGMXVW WRRO LV DOVR XVHG IRU VHWWLQJ XS 
DQG EHJLQQLQJ FRPSUVVLRQ WHVWV.

55H] Tone AcWiYaWion
A EXWWRQ DW WRS OHIW RI WKH WRRO SDQHO PDUNHG "POD\ 55H] TRQH" LV DOVR SURYLGHG.  TKLV FDQ EH 
XVHG WR WHPSRUDULO\ FKDQJH WKH VRIWZDUH JHQHUDWHG FRPSXWHU RXWSXW WR D VWHDG\ 55H] WRQH 
IRU XVH DV DQ DOWHUQDWH ZD\ WR VHW VWLPXOXV WHVW OHYHOV.  DO NO7 8SE 7HIS :HILE
8NPRO7EC7ED 7:EE7ERS ARE DIREC7L< CONNEC7ED 7O 7HE PO:ER 
AMPLIFIER!

TR XVH WKH 55H] OHYHO FDOLEUDWLRQ WRQH, FRQQHFW D YROWPHWHU FDSDEOH RI PHDVXULQJ AC RMS 
YROWDJH OHYHOV DFURVV \RXU SRZHU DPSOLILHU'V RXWSXW WHUPLQDOV, GLVFRQQHFW \RXU VSHDNHU DQG
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FRQILJXUH WKH PHWHU WR PHDVXUH 2.839UPV (1: DW 8 RKPV) RU WR \RXU GHVLUHG VWLPXOXV
SRZHU OHYHO.  MRVW GLJLWDO YROWPHWHUV (D9MV) FDQ PHDVXUH 55H] AC VLQH ZDYH YROWDJHV
ZLWK DFFHSWDEOH DFFXUDF\.  TKHQ DGMXVW WKH SRZHU DPSOLILHU'V JDLQ FRQWURO DQG/RU WKH
VRIWZDUH FRQWURO DW WKH WRS OHIW RI WKH SRXQGFDUG POD\ AGMXVW WRRO SDQHO WR SURYLGH WKH
GHVLUHG YROWDJH OHYHO.  :KHQ WKH 55H] WRQH LV UHPRYHG (E\ FOLFNLQJ WKH EXWWRQ DJDLQ RU E\
FORVLQJ WKH SRXQGFDUG POD\ AGMXVW WRRO) DQG WKH VSHDNHU LV UHFRQQHFWHG, VZHHS WRQHV
OPQLPLF SOD\V IURP WKH FRPSXWHU VRXQGFDUG ZLOO UHPDLQ DW WKH DUUDQJHG YROWDJH OHYHO.

*NRWH WKDW WKLV ZLOO RQO\ EH WUXH ZKHQ WKH SRZHU DPSOLILHU'V IUHTXHQF\ UHVSRQVH LV IODW DQG
QR H[WHUQDO HTXDOL]DWLRQ LV EHLQJ DSSOLHG.
*AOVR, QRWH WKDW WKLV DSSOLHV RQO\ WR VZHHS WRQHV, QRW WR QRLVH RU RWKHU VLJQDOV, IRU ZKLFK
YROWDJH RXWSXW OHYHO LV QRW VLPSO\ GHILQHG.



ConWenWV - Inde[

AdjXVWing InpXW Gain and AXWo-LeYel
IQde[

FRU beVW UeVXOWV, Whe LQSXW VeQVLQg gaLQ Rf OPQLMLc VhRXOd be adMXVWed aSSUR[LPaWeO\ fRU Whe VRXQd OeYeO. See
D\QaPLc RaQge CRQVLdeUaWLRQV. The LQSXW gaLQ VOLdeU cRQWURO LV aW Whe WRS ULghW Rf Whe OPQLMLc VcUeeQ.

The VOLdeU VhRXOd be VeW VR WhaW VeQVLWLYLW\ LV QRW WRR ORZ (ZhLch cRXOd LQcUeaVe
QRLVe) aQd QRW WRR hLgh (ZhLch cRXOd RYeUORad OPQLMLc'V eOecWURQLcV).¬ OPQLMLc40N XQLWV aOVR haYe a Sh\VLcaO
VZLWch ZhLch caQ be XVed WR aWWeQXaWe Whe VeQVLWLYLW\ b\ 24dB.¬ The aWWeQXaWLRQ LV LQ effecW ZheQ Whe VZLWch LV VeW
WRZaUd Whe bacN Rf Whe PLcURShRQe.¬ Be VXUe WR aOVR cKecN WKe bR[ PaUNed AWWeQXaWRU aW Whe WRS ULghW Rf Whe
SURgUaP'V fRUP VR OPQLMLc VRfWZaUe caQ NQRZ WR cRPSeQVaWe UeadLQgV fRU Whe aSSOLed aWWeQXaWLRQ.

WheQ a VRXQd OeYeO LV VeQVed WhaW LV WRR hLgh fRU Whe OPQLMLc, a ZaUQLQg PeVVage ZLOO aSSeaU -- Lf \RX Vee
WhLV, PRYe Whe VOLdeU WR Whe OefW aQd/RU XVe Whe VZLWch (OPQLMLc40N) WR UedXce Whe gaLQ XQWLO Whe PeVVage
dLVaSSeaUV.¬ WLWh OPQLMLc40N, Whe VeQVLWLYLW\ VOLdeU VhRXOd QRUPaOO\ be aOO Whe Za\ WRZaUd Whe ULghW XQOeVV Whe
"IQSXW OYeUdULYe" ZaUQLQg PeVVage aSSeaUV.¬ BE CAREFUL OF VERY HIGH SOUND LEVELS WHICH
CAN DAMAGE YOUR HEARING -- USE HEARING PROTECTION WHEN TESTING AT HIGH
LEVELS.

WLWh Whe RULgQaO OPQLMLc, Whe VeQVLWLYLW\ caQ LQVWead VeW WR adMXVW aXWRPaWLcaOO\ b\ Whe OPQLMLc VRfWZaUe Lf
\RX WePSRUaULO\ SXW a checN LQ Whe VPaOO bR[ Qe[W WR Whe VOLdeU.¬ E[SRVe Whe OPQLMLc WR Whe VRXQd OeYeO WhaW ZLOO
be XVed fRU VeYeUaO VecRQdV, aQd Whe VOLdeU VhRXOd adMXVW WR a cRPSaWLbOe OeYeO.¬ OPQLMLc40N haUdZaUe LV PRUe
WROeUaQW Rf hLgh OeYeOV aQd XVeV PXch feZeU VOLdeU VWeSV aYRLdLQg Qeed fRU aXWRPaWLc OeYeO.
¬¬
IW LV beVW NOT WR OeaYe WKe aXWR gaLQ bXWWRQ cKecNed dXULQg PeaVXUePeQWV VLQce WKe VOLdeU PRYePeQW caQ
LQWeUfeUe ZLWK RQgRLQg PeaVXUePeQWV.¬ AfWeU WKe SURSeU OeYeO KaV beeQ fRXQd, XQcKecN WKe bR[.
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FUeTXenc\ ReVponVe 
Index

Use the OmniMic Frequenc\ Response anal\]er to measure the frequenc\ response or impulse response ("IR") of a sound s\stem.

Doing a Frequenc\ Response measurement with OmniMic is eas\ -- essentiall\, \ou just pla\ one of the proper Tracks, as indicated near the top of
the form, set the microphone to pick up \our s\stem's sound, and the graph is shown on the screen.¬¬ The OmniMic software also allows man\
adjustments which \ou can use to customi]e the graph or measurement.¬ For more Advanced functions, see the help section on that topic.

ImporWanW! To measure Frequenc\ Responses (or Harmonic Distortion, Reverb, Distortion, or BassDeca\) properl\ \ou mXst be pla\ing the
speciÀed audio Àle.¬ This can be a downloaded WAV or FLAC Àle from the Da\ton Audio site, a stimulus WAV Àle \ou can save from the software
itself, an OmniMic test track CD, or a test track DVD.¬

Or the signal can be output b\ the OmniMic program itself through \our computer's soundcard output or an attached DAC device.¬
---> WLWK OPQLMLF40N KDUGZDUH, EH VXUH WR FRQÀJXUH WKH SOD\EDFN VRXQGFDUG RQ \RXU FRPSXWHU WR RSHUDWH DW 96NVSV RU KLJKHU!

For best operation, a high qualit\ USB DAC, such as the DD\WRQ AXGLR DAC01 can be used for this purpose. Beware of "audiophile" DACS, man\
of which fail to exhibit Áat frequenc\ responses!¬ 48NH] VZHHS WHVW ÀOHV DV XVHG ZLWK RULJLQDO OPQLMLF, RU D 48NH] DAC FDQ DOVR EH XVHG ZLWK
DQ OPQLMLF40N, EXW SURSHU UHVXOWV FDQ RQO\ EH REWDLQHG XS WR DERXW 22NH] ZLWK WKRVH VLJQDO VRXUFHV.

The needed audio Àle content is indicated at the top of the program window.¬¬ The measurement is s\nchronousl\ matched to the test signals
provided on the speciÀed tracks, and will be unable to lock onto other test signals.¬ You can choose to use one of two t\pes of signal b\ selecting
between the "pseudo noise" and "sine sweep" buttons above the graphs.

Sine Sweep signals ("Short Sine Sweep") provide the cleanest and most accurate measurements, as well as being able to drive speakers at
speciÀc SPL levels.¬ This is the preferred choice for frequenc\ response measurements and should be used for all high-frequenc\ measurements

"Pseudo-noise" test signals, that sound like Pink Noise are easier on the ears for extended sessions.¬ The accurac\ using pseudo-noise at highest
frequencies, however, can be degraded b\ sample clock tolerances, so this t\pe should onl\ be used for rough measurements where sweeps ma\
disturb others in the area.¬ Pseudo noise tracks must match the microphone t\pe, 48kH] for original OmniMic microphones and 96kH] for
OmniMic40k microphones.

Frequenc\ Response measurements will QRW operate correctl\ if \ou tr\ to use other Pink Noise test signals or an\ signal other than the one
speciÀed on the program window.¬ The exact timing and spectral content of the signals are critical for proper operation of OmniMic's precise
frequenc\ response measurement s\stem.
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AERXW FUHTXHQF\ RHVSRQVHV
FUHTXHQF\ RHVSRQVH LV D FXUYH WKDW VKRZV KRZ VWURQJO\ DQ DXGLR V\VWHP UHSURGXFHV GLIIHUHQW SDUWV RI WKH IUHTXHQF\ UDQJH.¬ The curve

will be higher on the graph at frequencies where the s\stem pla\s louder, and lower (perhaps showing onl\ var\ing background noise) at
frequencies where the s\stem pla\s weaker or not at all.

A SHUIHFW FUHTXHQF\ RHVSRQVH FXUYH ZRXOG ORRN OLNH D ÁDW OLQH RYHU DOO IUHTXHQFLHV.¬ A real-world one will have variations of some decibels
("dB") over most of the frequenc\ range,¬ dropping off at ver\ low bass or at high treble frequencies.¬ Ambient noise or d\namic range limitations
ma\ also cause irregular variation at the frequenc\ extremes.

You can measure near individual speakers (about 1 meter awa\ is best), or out in the room at various listening positions.¬ It is best to KDYH RQO\
RQH VSHDNHU DW D WLPH pla\ing to prevent interference and cancellations between audio waves.

TKH IUHTXHQF\ UHVSRQVH RI D ORXGVSHDNHU ZLOO EH GLIIHUHQW DW GLIIHUHQW SODFHV LQ WKH URRP.¬ You can also use OmniMic to make an ongoing
"Average curve" over multiple positions (advanced) to give a t\pical frequenc\ response curve.

A IUHTXHQF\ UHVSRQVH LV UHODWHG WR LWV "LPSXOVH UHVSRQVH" (the pressure signal that a s\stem would make if it were fed b\ an extremel\ short
pulse).¬ OmniMic calculates effective impulse responses mathematicall\ b\ comparing a s\stem's output with the signal it was stimulated with
(either a swept tone or a noise-like tone).¬ OmniMic shows impulse responses, and \ou can select how much of an impulse response \ou want the
anal\]er to look at ("windowing") when comverting back to a frequenc\ response.¬ COLFN RQ WKH LPSXOVH UHVSRQVH (IR) JUDSK (EHORZ WKH
IUHTXHQF\ UHVSRQVH) DW WKH ODWHVW SDUW RI WKH LPSXOVH UHVSRQVH \RX ZDQW OPQLMLF WR LQFOXGH ZKHQ LW FRPSXWHV IUHTXHQF\ UHVSRQVH. SKLIW-
FOLFN RQ WKH LPSXOVH UHVSRQVH WR VHOHFW ZKHUH \RX ZDQW WKH IR DQDO\VLV WR EHJLQ. TKH VHOHFWHG SRUWLRQ ZLOO DSSHDU DV D UHG WUDFH, WKH UHVW ZLOO
UHPDLQ EODFN.¬ The shape of the 'windowing' that tapers down the impulse response is shown in green or gra\.

OPQLMLF FDQ DXWRPDWLFDOO\ VHW WKH HGJHV RI WKH ZLQGRZLQJ region, b\ checking the checkbox marked "aut".

.¬ The automatic windowing will be turned off if \ou set the edges b\ clicking on the IR graph.

RHÁHFWLRQV RI VRXQG LQ D URRP ZLOO DSSHDU DV DEUXSW IHDWXUHV LQ ODWHU SDUWV RI WKH LPSXOVH UHVSRQVH (starting usuall\ after about 3 to 10
milliseconds from the main impulse peak).¬ The response of the speaker without room reÁections is smoother and less varied than when room
reÁections are included.¬ Removal of room reÁection effects is possible onl\ at higher frequencies -- at lower frequencies, t\picall\ below 200H],
the reÁections happen before even one full c\cle of a longer low frequenc\ wave has completed so the\ cannot be separated.

Because all audio frequencies are pla\ed at once in the SVHXGR QRLVH signal, \ou cannot determine that the speaker is pla\ing at an\ speciÀc
sound level at an\ individual frequenc\, so measurements with the pseudo noise show onl\ relative response Áatness.¬ Those curves are shown as
values given in units of "GB".¬ Also, minute variations in clock frequencies of different pla\ers can cause the response at higher frequencies can
appear to var\ when using pseudo noise.¬ When high frequenc\ accurac\ is important, use the sine sweep signal.¬ (Pseudo noise stimulus is intended
for use onl\ in situations where the sweep tones would be too disturbing b\ others in the room).

To evaluate loudspeaker how frequenc\ response changes at speciÀc sound volumes and for best accurac\ at high frequencies, use the VLQH
VZHHS to displa\ curve values as "GBSPL" (sound pressure level, as detected at the microphone).¬ With an OPQLMLF PKRWROLQN, \ou can easil\ set
the drive level of the sweep to the required 2.83Vrms for true accurate sensitivit\ measurements.¬ There is also a "dB Sensitivit\" button on the
Frequenc\ Response screen, which can be used to conÀgure the displa\ for speaker sensitivities when driven at the standard 2.83Vrms level.¬ The
control this button brings up enables the program to compensate for measurement at different distances than the standard "1 meter".

FUHTXHQF\ RHVSRQVH OSWLRQV:
"DOO":¬ this setting shows a frequenc\ response that includes all room echoes and reÁections.¬¬ In other words, the entire impulse response.¬ In 

this view, impulse response itself is not shown.
"RQO\ WR": for suppressing reÁections. This is calculated onl\ from the impulse response within the time selected.¬ To select a different ending 

time,¬ click the mouse at the desired time point within the impulse response graph. Impulse response information after the selected time will be 
excluded from the frequenc\ response calculation.¬ Select this time to totall\ exclude later reÁections visible on the impulse response plot.¬¬ Lower 
frequencies can't be measured using this option, limited b\ the length of the time selected.¬ This mode works best when the OmniMic is relativel\ 
close to a loudspeaker.

"EOHQGHG": blends the "onl\ to" impulse response with a time/frequenc\ dependent Àltered version.¬ In other words, this mode removes echoes 
when it can but graduall\ allows more of the IR time to be included at lower frequencies when it can't.¬ Energ\ toward the left side of the impulse 
response is given priorit\.

VPRRWKLQJ:¬ You can choose to smooth the frequenc\ response graphs over 1/2 octave to 1/96th octave regions, to var\ the amount of detail 
shown.¬ An unsmoothed frequenc\ response will be ver\ ragged except when echoes are windowed or the measurement is taken ver\ close to the 
loudspeakers.¬ An additional "ERB" smoothing option simulates the sensitivit\ of human hearing to response irregularities for estimating the sonic 
importance of frequenc\ response irregularities.
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      markers: When the frequency response display has the mouse's "attention", a blue text box will read out the frequency and level related to the 
location of the mouse cursor.  If you then type one of the keys 1 through 9, a persistent white "floating" marker will attach to the live (currentlybeing 
measured) trace at the freqeunc\ related to the marker.¬ Click again on the persistent marker to clear it, or t\pe the 0 (]ero) ke\ to clear all of the 
persistent markers.

 ¬
FUHTXHQF\ RHVSRQVH PHDVXUHPHQW FXUYHV FDQ EH VDYHG Ln FRD format using the "File, Save" menu.¬ You can save either or both of the 

current "live" curve (currentl\ produced b\ the microphone) or an\ displa\ed Average curve.¬¬ These can then be reloaded using the "AGGHG
CXUYHV" menu so that PXOWLSOH AGGHG CXUYHV FDQ EH VKRZQ RQ WKH VDPH JUDSK along with the "live" curve and the Average curve.¬ When 
Frequenc\ Response graphs that contain Added Curves are printed or saved in a "Snapshot", a list of legends can be included.¬ In snapshot Àles, a 
text note can also be added.¬¬

Up to 40 saved "AGGHGCXUYHV" Frequenc\ Response curves (previousl\ saved in "FRD" Àles) can be displa\ed on-screen simultaneousl\ with 
the currentl\ measured curve trace -- use the "AddedCurves -> Add" menu.

The full set of AddedCurve Àlenames, along with applied offsets or dela\s can be saved into a CXUYH LLVW for eas\ retrieval to the OmniMic
screen.

You can alter the WKLFNQHVV of the displa\ed "live" Frequenc\ Response curve b\ toggling (OHIW-FOLFNLQJ) the small button that is just to the right
of the "OmniMic" logo at bottom left of the graph.¬ RLJKW-FOLFNLQJ the button will change the thickness of the saved or average curves.

There are also a considerable number of additional features for advanced users available including phase responses, color polar displa\s,
compression plots and waterfall deca\ plots.
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FreqXenc\ Response - AdYanced FXncWions
Inde[

Frequenc\ Response anal\]er measurements and features for users who need to go into more depth in their measurements.¬¬

Advanced users should read the following and tr\ the features described below:
Up to 40 saved "AddedCXUYeV" Frequenc\ Response curves (previousl\ saved in "FRD" Àles) can be displa\ed on-screen simultaneousl\ with the

currentl\ measured curve trace -- just use the "AddedCurves -> Add" menu.¬ Each caQ be LQdLYLdXaOO\ RffVeW LQ decLbeOV, deOa\ed LQ WLPe, LQYeUWed LQ
SROaULW\, fXUWheU VPRRWhed, RU haYe LWV fUeTXeQc\ UaQge OLPLWed for displa\ or resave.¬ The curves, as adjusted with those changes can be further saved as
an additional FRD Àle.

ReSeaWed PORW RYeUOa\V -¬ the "Added Curves" function can be used to quickl\ ovela\ plots from a series of measurements.¬ Just go to the "Added
Curves" and click on "Add LLYe CXUYe".¬¬ The currentl\ measured ("live") curve will be saved to a director\ (which \ou select when the Àrst Live Curve is
added) and will be displa\ed on-screen as an Added Curve.¬ Curve colors will be automaticall\ changed on each Add, but can also be easil\ changed b\
selecting the measured curve in the "Added Curve" menu.

Up to 9 persistent "ÁRaWLQg" PaUNeUV, which will move up and down with the trace, can be placed on a live trace.¬ Position the mouse cursor over the
graph at the frequenc\ \ou want the marker placed at, and tap one of the ke\s for "1" through "9".¬ Tapping "0" will allow \ou to clear all Áoating markers.¬
Right-clicking on a Áoating marker will allow \ou to delete it individuall\.¬ Such markers can also be placed on Harmonic Distortion graphs or

RTA/Spectrum graphs.
a set of MaWh functions are available in the MainMath menu to appl\ when measuring live responses.¬ (Some of these functions can also be applied to all

"Added" curves, see that menu).

-- as compared ("NRUPaOL]ed") to a saved Àle curve;¬ This reverses the response effects of the curve normali]ed with.¬ If \ou normali]ed a curve b\ itself,
\ou'd get a Áat line.¬

-- use Àle curves as a Àlter (like and eq curve) during measurement ("FLOWeU").¬ If \ou Filtered a Áat line with a Filter curve, \ou'd get the Filter curve.
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-- "VXP" (vector st\le, including phase) with a previousl\ measured response from a FRD Àle.¬ This could be used, for instance, for combining port and
woofer measurements (with proper weighting).

-- "RffVeW", that is, moved up or down b\ a speciÀed amount (in dB)

-- with the response "ÁLSSed" (so that peaks are replaced with troughs and vice-versa). Could be used to generate equali]ation targets.

-- or have the OmniMic evaluate whether the displa\ed portion of a measurement falls entirel\ within the area between the Àrst two speciÀed Àle curves
("EYaOXaWe ZLWhLQ").¬¬ This allows for eas\ pass/fail production testing of loudspeakers for frequenc\ responses.¬ Offsets applied to the curve Àles during
displa\ are utili]ed for the evaluation (so \ou can use the same Àle for both limits, one offset upwards and the other offset downwards).¬ You can also select
whether to allow the program some vertical shifting to get the measured curve to Àt (good for when \ou care about shape more than absolute sensitivit\
match).

Some of these functions utili]e ".FRD" t\pe te[t Àles as generated b\ OmniMic or other programs.¬ These Àles can also be easil\ created or edited using an\
te[t editor such as Windows' "Notepad", or with a spreadsheet program (e[port in "te[t" format).¬ FRD are simple te[t Àles, with each line containing values
for Frequenc\, dB, and (optionall\) phase.¬ Frequencies must be in ascending order with each successive line, and lines at the beginning starting with a quote
(") will be skipped (ignored).

measured responses can be arranged to be inverted in shape or offset verticall\ in dB.
AYeUagLQg: Left-click the "NeZ AYeUage" button to free]e the current frequenc\ response curve on the graph (alternatel\, \our ke\board's space bar can

be used for this function).¬ New live measured curves will be shown along with the fro]en one.¬ If \ou left-click it repeatedl\, each current live curve will be
averaged into the fro]en curve (the button label will change to "PRUe aYeUage" and indicate the number of averages included so far).¬ This function is ver\
useful for determining the average response curve over a range of listening positions in a room.¬

Click "COeaU AYeUageV" to erase a fro]en or averaged curve and show onl\ the live curve.¬¬
If \ou want to see onl\ the fro]en Average curve, click on "HLde MaLQ".¬¬
You can save an Average curve for later recall using the "File" menu, or recall a previous saved FRD Àle to replace the Average curve.
To aYeUage LQ a UeVSRQVe cXUYe WhaW haV beeQ SUeYLRXVO\ VaYed WR a ÀOe via the Àle menu, Àrst "Add" the curve to the displa\ using the "Curves"

menu.¬ Then RLghW-cOLcN on the "New Average" or "more Averages" button to include the last Added Àle to the average curve.
WeLghWed AYeUagLQg: An alternate and more Áe[ible wa\ to generate an Average curve is to save as FRD Àles all of the responses \ou wish to average

into one.¬ Then select the menu "File->make Weighted Average" and load each of the desired Àles using the buttons provided, along with the weight \ou
would like to appl\ to each.¬ The result on the Average curve will be updated in real time as Àles are added or reweighted.¬

An option to show the LPSXOVe UeVSRQVe SORW LQ "ORgaULWhPLc" magnitude form rather than the usual "linear" form.¬ Logarithmic form hides polarit\ but
makes it easier to look at the deca\ shape of an impulse response curve. With logarithmic displa\ it is often easier to identif\ discrete reÁections in the
impulse response, which can be particularl\ helpful when making Waterfall measurements.¬ More detailed and quantiÀed log IR graphs can also be measured
using the tools on the "Reverb/ETC" tab.¬¬

Two st\les of color 3D PROaU dLVSOa\V, for displa\ing responses in sets of saved Àles in formats that show how the frequenc\ response of a speaker varies
as it radiates into different directions.¬ To use these, there must be aW OeaVW WhUee added cXUYeV in the main frequenc\ response plot, each with different
measurement angles assigned.¬ See: Polar displa\s.

Three different st\les of WaWeUfaOO gUaShV can be made from impulse responses.¬ When the Waterfall button (just to the left of the smoothing control) is
pressed, the OmniMic form shows the impulse response being measured at the bottom of the screen and a Waterfall plot above it.¬ For more about making
Waterfalls, see: Waterfalls.

You can also displa\ the ShaVe UeVSRQVe of the loudspeaker b\ selecting the checkbo[ shown at bottom right below the frequenc\ response graph. Phase
displa\ works with the "onl\ to" or "blended" options.¬ You can use the deOa\ adMXVWPeQW (lower right part of the screen) to specif\ an amount of dela\ \ou
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wish applied to the live measured phase displa\.¬¬ (Note that phase response is lost when Averaging is being used).¬ You can also conÀgure to show phase
response for an\ of the "Added Curves" (see above).

You can choose to LQYeUW Whe SROaULW\ of the signals seen b\ OmniMic, using the "Main Math -> invert capture phase polarit\" menu checkbo[.¬ This
will turn measured Impulse Responses upside-down, and shift Frequenc\ Response phases b\ 180 degrees.

TLPe UefeUeQceV: Without photos\nc, OmniMic aligns "0 ms" to occur at a ma[imum peak in the impulse response.¬ With photos\nc, 0 msec meaning
depends on the setting in the Driver Measurement Control.¬¬ Normall\, the frequenc\ response calculates from this point forward, and the peak of the
response will be the time reference plane.¬ Left click to deÀne the end of the selected IR range, Shift-click can be used to modif\ the start point.

¬When \ou are not using phots\nc, there are buttons at the lower left of the impulse response to choose whether to s\nch to the larges SRVLWLYe [+],
QegaWLYe [-], RU OaUgeVW Rf eLWheU [+/-].¬ This can be useful when a positive peak and a negative peak are similar in level, to prevent s\nch jumping back and
forth between the two peaks.

You can also select to have OmniMic start calculation from a different Àrst point.¬¬¬ If \ou wish to see onl\ the response resulting from a later peak (and if
the Àrst "highest" impulse response has deca\ed sufÀcientl\ b\ then to not interfere), ShLfW-cOLcN the mouse on the impulse response at the starting point of
the portion \ou wish to include. (In previous software versions, the right-click was used to do this).

¬AddedCXUYeV can be combined mathematicall\, can have another response from a saved Àle applied to further shape them ("FLOWeU") or to unshape them
("NRUPaOL]e").¬ Normali]ing a curve b\ its own Àle will give a Áat line.

AddedCXUYeV can also be aVVRcLaWed ZLWh a "PeaVXUePeQW aQgOe" (and will tr\ to infer this angle from a numeric value in the Àle name).¬ This is to
allow eas\ conÀguration of polar response plots.

You can also select the color of an AddedCXUYe, whether to show phase or dB (or both).
An AddedCXUYe can be resaved with these alterations (offset, dela\, frequenc\ range, polarit\) to a new FRD Àle.
When e[actl\ two AddedCXUYeV are used on a plot, \ou caQ VSOLce WheP WRgeWher and save them to a new FRD Àle.¬ This can be done from the form

that appears when \ou add or edit a curve, from the AddedCurves menu .¬ This feature can be used to easil\ VSOLce QeaUÀeOd aQd faUÀeOd PeaVXUePeQWV
WRgeWheU.¬ Phase responses (if displa\ed) will be spliced also.¬ See "Splicing".¬ If the frequenc\ ranges shown for the curves overlap, the responses will be
blended together to make a smooth transition.¬ If there is a gap between the frequenc\ ranges, the region between will be attached with as smooth a curve as
possible.

To edLW aQ aOUead\ YLVLbOe AddedCXUYe, just click on its name near the bottom of the list on the AddedCurves menu.

The full set of AddedCXUYe Àlenames, along with applied offsets or dela\s can be saved into a CXUYe LLVW ÀOe for eas\ retrieval to the OmniMic screen
at a later time.¬ The Àrst two curves speciÀed can be used to deÀne frequenc\ response limits for (QC) testing (see above).

GeQeUaWLRQ Rf SaUaPeWULc eTXaOL]eU YaOXeV while simulating their effect on an Average curve.¬ Files can be directl\ loaded into some versions of Mini-
DSP. See MiniDSP Equali]er Tuning

With most computers, \ou can pla\ the frequenc\ response test signals (the pseudo noise or the short swept sine) out fURP a VRXQdcaUd in the computer
rather than pla\ing the needed signals from a Àle pla\er, CD or DVD.¬ Use the menu in the ConÀg menu.¬ 96kH] sweep Àles (or OmniMic sourced signals
from the computer's sound output) and an OmniMic40k microphone must be used for obtaining data be\ond 20kH].

When a soundcard in the computer is used to generate sweep test signals, a CRPSUeVVLRQ TeVW can be run to Ànd how a speaker output compresses at
increasing SPL volume or voltage drive levels.¬ Use the Compression Test menu item under the ConÀg menu.

See also "TeVW SigQaO FiOeV" for wa\s to pla\ the test signals for making measurements.
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ConWenWV - Inde[

SeWWing ImpXlse Response WindoZ Edges
TheUe iV a diUecW cRUUeVSRQdeQce beWZeeQ aQ iPSXOVe UeVSRQVe (IR) aQd a  cRPSOeWe fUeTXeQc\ UeVSRQVe (ZiWh bRWh PagQiWXde aQd
ShaVe), aQd Whe WZR daWa VeWV caQ be diUecWO\ cRQYeUWed beWZeeQ WheP XViQg Whe ZeOO-NQRZQ FRXUieU (RU IQYeUVe FRXUieU) TUaQVfRUPV.

HaYiQg Whe daWa iQ Whe fRUP Rf aQ iPSXOVe UeVSRQVe iV SaUWicXOaUO\ XVefXO aV iW caQ be ediWed WR e[cOXde RU aWWeQXaWe eaViO\ VeeQ effecWV
fURP UefOecWiRQV iQ Whe URRP, iQ effecW giYiQg Whe adYaQWageV Rf aQ aQechRic chaPbeU.  The UegiRQ Rf Whe iPSXOVe UeVSRQVe WhaW iV fUee Rf
UefOecWiRQV iV chRVeQ aQd WheQ WUaQVfRUPed bacN WR fUeTXeQc\ UeVSRQVe fRUP.

The VWaUW (OefW Vide, eaUOieU eQd) Rf Whe ZiQdRZ caQ be chRVeQ b\  hROdiQg Whe CWUO bXWWRQ ZhiOe cOicNiQg Whe PRXVe ZheUe \RX ZaQW Whe
VeOecWiRQ WR VWaUW.  The eQd (UighW Vide, OaWeU) SRViWiRQ iV VeOecWed b\ ViPSO\ OefW-cOicNiQg ZheUe \RX ZaQW iW WR eQd.

Automatic WindoZ Edge Setting

IQ PRVW ViWXaWiRQV \RX caQ ViPSO\ chRRVe WR OeW OmQiMic fiQd Whe ZiQdRZ edgeV, b\ SXWWiQg a checN PaUN iQ Whe checNbR[ PaUNed

"aXW": 
TheQ, OPQiMic ZiOO chRRVe a VWaUWiQg SRViWiRQ WhaW iV befRUe Whe OaUgeVW SeaN fRXQd iQ a fROORZiQg iPSXOVe UeVSRQVe aQd chRRVe aQ
eQdiQg SRViWiRQ befRUe Whe fiUVW aPSOiWXde WhaW iV PRUe WhaQ a ceUWaiQ fUacWiRQ Rf Whe Pa[iPXP SeaN'V aPSOiWXde.  YRX caQ cRQfigXUe hRZ
Whe edgeV aUe WR be fRXQd b\ CWUO-cOicNiQg RQ Whe bR[ WhaW VhRZV Whe chRVeQ ZiQdRZ OeQgWh (jXVW WR Whe UighW Rf Whe "aXW" checNbR[). 
ThiV ZiOO SURPSW \RX fRU WhUee QXPbeUV:

Whe miQimXm ZiQdRZ Wime leQgWh, Zhich iV hRZ PaQ\ VecRQdV WR Whe UighW Rf Whe Pa[iPXP SeaN WR gR befRUe ORRNiQg fRU a OaUge
eQRXgh UefOecWiRQ.

Whe UeflecWiRQ heighW WhUeVhRld, Whe fUacWiRQ Rf Whe Pa[iPXP SeaN'V aPSOiWXde WR ORRN fRU WR cRQVideU iW a OaUge eQRXgh UefOecWiRQ.
Whe VWaU befRUe Seak WiPe, Zhich iV hRZ faU WR Whe OefW Rf Whe Pa[iPXP SeaN WR VeW Whe VWaUW Rf Whe ZiQdRZ.

IQcOXded ZiQdRZ OeQgWh affecWV hRZ ORZ iQ fUeTXeQc\ UefOecWiRQ-fUee fUeTXeQc\ UeVSRQVe caQ gR, VR Whe ZiQdRZ Wime leQgWh
SaUameWeU VhRXOd be ORQg eQRXgh WR aVVXUe UeaVRQabOe daWa WR aW OeaVW XSSeU PidUaQge fUeTXeQcieV.  IW aOVR VhRXOd be ORQg eQRXgh
WhaW aQ\ Rf Whe PXOWiSOe SeaNV iQ Whe fiUVW iPSXOVe UeVSRQVe aUe QRW iQWeUSUeWed aV beiQg UefOecWiRQV.

The RQO\ UeaVRQ WR QRW PaNe Whe VWaUW befRUe Seak be aOO Whe Za\ bacN aW Whe OefW-PRVW aUea iV WR aQaO\]e Whe eQeUg\ fRXQd iQ a
UefOecWiRQ.  AOVR, VOighWO\ PRUe QRiVe caQ geW iQWR Whe PeaVXUePeQW WhaQ if \RX PRYe Whe edge XS cORVe WR Whe VWaUW Rf Whe acWiYiW\.  WiWh
VRPe iPSXOVe UeVSRQVeV, WhRXgh, Whe OaUgeVW SeaN iVQ'W acWXaOO\ Whe OaUgeVW, VR iQ WhaW caVe \RX VhRXOd ceUWaiQO\ haYe Whe iPSXOVe
UeVSRQVe VWaUW befRUe WhaW VR Whe eaUOieVW acWiYiW\ iV iQcOXded.

See aOVR: PhaVe ReVSRQVe aQd CRPSeQVaWiRQ
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CRQWeQWV - IQde[

DiVWance fUom MicUophone Wo LoXdVpeakeU
DXULQg PeaVXUePeQW Rf fUeTXeQc\ UeVSRQVe RU dLVWRUWLRQ, Whe dLVWaQce Rf Whe OPQLMLc fURP Whe ORXdVSeaNeU RU dULYeU ZLOO
affecW bRWh Whe VRXQd SUeVVXUe OeYeO LW deWecWV aQd ZLWh PhRWRS\Qc, Whe ShaVe UeVSRQVe.  The ShaVe UeVSRQVe effecW LV
acWXaOO\ aQ adYaQWage, becaXVe LW LQcOXdeV WUXe LQfRUPaWLRQ abRXW Whe WUaYeO WLPe deOa\ Rf Whe VRXQd RQ LWV Za\ fURP Whe
aSSaUeQW RULgLQ Rf Whe dULYeU'V RXWSXW aQd Whe PLcURShRQe, ZhLch LV LPSRUWaQW fRU PeaVXUePeQWV VXch aV ZheQ PaNLQg
fUeTXeQc\ UeVSRQVe daWa fLOeV fRU cURVVRYeU QeWZRUN deVLgQ XVLQg VLPXOaWLRQ WRROV.

SRXQd SUeVVXUe dURSV Rff ZLWh dLVWaQce.  The LdeaO YaOXe LV 6.02dB dURS each WLPe Whe dLVWaQce dRXbOeV WhRXgh LW caQ be aV
PXch aV 3dB OeVV WhaQ WhaW fRU VRPe dULYeU W\SeV.

WheQ QRW XVLQg PhRWRS\Qc, OPQLMIc SURceVVeV ShaVe daWa baVed RQ Whe OaUgeVW SeaN LQ Whe LPSXOVe UeVSRQVe,
aSSUR[LPaWeO\ aV Lf WheUe ZeUe QR dLVWaQce beWZeeQ dULYeU aQd PLcURShRQe, VR Whe ShaVe cXUYe VhaSe LV PRUe gUadXaO aQd
eaVLeU WR LQWeUSUeW.  HRZeYeU, ZLWhRXW PhRWRS\Qch LW dReVQ'W accRXQW fRU dLVWaQce fURP Whe acRXVWLc VRXUce SRLQW.  

UVLQg PhRWRS\Qch dReV YLVXaOO\ cRPSOLcaWe Whe cXUYe VR Whe deOa\ VhRXOd be cRPSeQVaWed WR PLQLPL]e Whe ShaVe
"ZUaSSLQg".  If \RX aUe PaNLQg fLOeV fRU cURVVRYeU deVLgQ, XVe Whe "MLcURShRQe WR Uef SW DLVWaQce" VeWWLQg ZLWh Whe cRUUecW
Sh\VLcaOO\ PeaVXUed PLcURShRQe WR PRXQWLQg baffOe dLVWaQce.  If QRW, WheQ XVe "MeaVXUed WLPe-Rf-fOLghW" aQd Whe SURgUaP ZLOO
cRPSeQVaWe deOa\ baVed RQ Whe WLPe LW deWeUPLQed fRU Whe LPSXOVe UeVSRQVe SeaN WR aUULYe (ZLWh VLPLOaU ShaVe UeVXOW aV \RX
ZRXOd geW ZLWh PhRWRS\Qc WXUQed Rff).

https://libinst.com/OMforDayton/OnlineHelpDemo/cnt.htm
https://libinst.com/OMforDayton/OnlineHelpDemo/idx.htm
https://libinst.com/OMforDayton/OnlineHelpDemo/hs235.htm
https://libinst.com/OMforDayton/OnlineHelpDemo/hs47.htm




ConWenWV - Inde[

PhaVe ReVSRQVe aQd CRPSeQVaWLRQ
7KH FKRLFH RI ZLQGRZ HGJHV DURXQG WKH LPSXOVH UHVSRQVH GRHV QRW JHQHUDOO\ DIIHFW WKH SKDVH
UHVSRQVH WKDW VKRZV LQ WKH UHVXOWLQJ IUHTXHQF\ UHVSRQVH JUDSK, SURYLGHG WKDW WKH LPSXOVH UHVSRQVH
GRHV IDOO ZLWKLQ WKH ZLQGRZ DQG WKDW LQWHUIHUHQFH IURP UHIOHFWLRQV LQFOXGHG GRQ'W FRUUXSW WKH RYHUDOO
UHVSRQVH.  HRZ IDU WR WKH ULJKW RI 0 VHFRQGV WKH DFWXDO DFRXVWLF LPSXOVH UHVSRQVH EHJLQV UHSUHVHQWV
GHOD\ ZKLFK DOE6 VWURQJO\ DIIHFW SKDVH.

7KLV LV LPSRUWDQW WR NHHS LQ PLQG SDUWLFXODUO\ ZKHQ XVLQJ 3KRWRV\QF ZLWK WKH 3KRWROLQN GHYLFH DQG
OPQLMLF40N WR LQFOXGH WUXH GLVWDQF WUDYHO LQ WKH PHDVXUHPHQW.   IQ WKDW FDVH, WKH LPSXOVH UHVSRQVH
ZLOO EH VKRZQ DW VRPH GLVWDQFH WR WKH ULJKW, GHSHQGLQJ RQ WKH "WLPH RI IOLJKW" RU KRZ ORQJ LW WRRN WKH
VRXQG WR JHW IURP WKH ORXGVSHDNHU WR WKH OPQLPLF GXH WR WKH ILQLWH VSHHG RI VRXQG WUDYHO.  7KH
IUHTXHQF\ UHVSRQVH PDJQLWXGH ZLOO QRW EH DIIHFWHG, EXW LWV SKDVH UHVSRQVH ZLOO EH VWURQJO\ HIIHFWHG
EHFDXVH WLPH GHOD\ LQFUHDVHV GRZQZDUG SKDVH VKLIW SURSRUWLRQDO WR WKH IUHTXHQF\ RI HDFK GDWD SRLQW. 
7KDW ZLOO XVXDOO\ PDNH WKH SKDVH JUDSK WRR EXV\, ZLWK SKDVH UHSHDWHGO\ FURVVLQJ WKH +/-180 GHJUHH
ZUDS-DURXQG OLPLWV*.  6R WR PDNH LW PRUH FRPSUHKHQVLEOH \RX FDQ FRPSHQVDWH WKH SKDVH UHVSRQVH
ZLWK D QHJDWLYH GHOD\ YDOXH LQ WKH FRQWURO DW WKH ERWWRP ULJKW RI WKH IUHTXHQF\ UHVSRQVH JUDSK EHORZ

WKH "VKRZ SKDVH" FKHFNER[. 

:KHQ \RX HQDEOH 3KRWRV\QF, D FRQWURO ER[ ZLOO DSSHDU ODEHOHG "DULYHU PHDVXUHPHQW: 7LPH DQG LHYHO
CRQWURO".  OQ LW, WKHUH LV D VHFWLRQ "AXWR AGMXVW 3KDVH DHOD\ 7R:" WKDW \RX FDQ XVH WR FRQILJXUH KRZ \RX
ZDQW WKH GHOD\ FRQWURO WR JHW LWV YDOXH.  

MLFURSKRQH WR UHIHUHQFH SRLQW GLVWDQFH:  FRPSHQVDWHV IRU WKH GHOD\ FDXVHG E\ WLPH VRXQG WDNHV WR
WUDYHO WKH GLVWDQFH PDQXDOO\ HQWHUHG DW WKH WRS.  8VH DQ DFFXUDWH PHDVXUH RI WKH GLVWDQFH.  7KLV LV WKH
PHWKRG WR XVH ZKHQ JHQHUDWLQJ GDWD ILOHV RI GULYHUV IRU FURVVRYHU QHWZRUN GHVLJQ.

=HUR GHOD\.... MXVW WKH QXPEHU 0 VHFRQGV.
MHDVXUHG WLPH-RI-IOLJKW:  KRZ PXFK WLPH SDVVHG EHWZHHQ ZKHQ WKH VLJQDO DSSHDUHG DW WKH VSHDNHU 

WHUPLQDOV DV VHQVHG E\ 3KRWRLLQN, DQG ZKHQ WKH ODUJHVW SHDN RI LWV LPSXOVH UHVSRQVH DUULYHG DW WKH 
OPQLMLF40N.  7KLV ZLOO DXWRPDWLFDOO\ WUDFN LI \RX FKDQJH WKH PLFURSKRQH SRVLWLRQ.

NR FKDQJH (PDQXDO).  8VH WKH GHOD\ FRQWURO DW ERWWRP ULJKW RI WKH IUHTXHQF\ UHVSRQVH JUDSK WR VHW 
WKH YDOXH PDQXDOO\ (IRU D NQRZQ GHOD\ RU SHU WKH GHVLUHG DSSHDUDQFH RI WKH SKDVH FXUYH).
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DHOD\ CRPSHQVDWHG IRU MHDVXUHG 7LPH-RI-FOLJKW:

*3KDVH LV SHULRGLF.  FRU LQVWDQFH DW DQ\ RQH SRLQW, +180 GHJUHHV = -180 GHJUHHV = *540 GHJUHHV =
-540 GHJUHHV, HWF.  MDWKHPDWLFDOO\, DQ\ SKDVH QXPEHU SOXV RU PLQXV 360 GHJUHHV LV H[DFWO\ WKH VDPH. 
7KH JUDSK ZLOO ZUDS DURXQG WKH SKDVH FXUYH ZLWKLQ -180 WR +180 GHJUHHV DV WKDW LV DOO WKDW FDQ EH 
determined at any one frequency.  Expressing as an unwrapped phase curve is possible, but 
necessarily assumptions must be made about how the result was reached from one frequency to the 
next --- did the true curve wrap around the +/-180 border to get there, or was it direct?

Delay uncompensated:



ConWenWV - Inde[

OSWical S\QcUhRQi]aWiRQ
OSWical S\ncUhRni]aWiRn (RU "PhRWRS\nch") iV a Za\ fRU OmniMic40k WR SURYide benefiWV Rf
"lRRSback" meaVXUemenW Rf fUeTXenc\ UeVSRnVeV Rf lRXdVSeakeUV, VXch aV WUXe dela\ and
ShaVe meaVXUemenW.  ThiV iV accRmSliVhed Zhile VWill mainWaining OmniMic'V eaV\
RSeUaWiRn and ZiWhRXW UeTXiUing ZiUed cRnnecWiRn beWZeen Whe micURShRne/cRmSXWeU and
Whe aXdiR V\VWem.  See "UVing Whe OmniMic PhRWRlink deYice " fRU deWailV Rn cRnnecWiRn
and XVe Rf Whe PhRWRLink fRU dUiYe leYel VeWWing and fRU PhRWRVS\nc Wiming V\nchURni]aWiRn. 
(PhRWRV\nch RSeUaWeV Rnl\ ZiWh OmniMic40k haUdZaUe, bXW Whe PhRWRLink deYice can be
XVed fRU leYel VeWWing Rf VZeeSV ZiWh Zhen XVing OmniMic V2 micURShRneV).

PhRWRV\nc RSeUaWeV b\ WUanVmiWWing an infUaUed Vignal fURm Whe PhRWRLink VendeU WR an
RSWical VenVRU mRXnWed Rn Whe micURShRne bRd\.  The Wiming Vignal aUUiYeV aW Whe
micURShRne aW lighW VSeed ZiWh eVVenWiall\ ]eUR dela\ and Whe OmniMic VRfWZaUe can When
deWeUmine Zhen Whe WeVW Vignal aSSeaUed aW Whe WeUminalV Rf Whe lRXdVSeakeU being
meaVXUed.
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ConWenWV - Inde[

CleaQiQg XS FUeTXeQc\ ReVSRQVe CXUYeV
(RU calcXlaWiQg MiQimXm PhaVe UeVSRQVeV)
Inde[
A reality of any physical measurement is the Ànite degree of dynamic range that can be practically obtained.
Environmental noise, hardware limitations or mathematica processing can all limit the dynamic range of any
collected data, and can result in portions of a measured curve in which data is corrupted, incorrect, or
meaningless.  A typical case would be at lower frequencies, where the frequency response in lower-level regions
may show mostly the noise present at the time of the measurement.

This could cause errors in later interpretation, processing, or simulation using the data.  Usually, the lower levels
involved minimize the error caused in, for example, a crossover network simulation done in an application such
as XSim, as the poor data will be swamped by energy from other signals in the same band.  Phase data in that
frequency range, however, will usually be completely incorrect, possibly even seeming random.  And it certainly
makes the data curve look poor.

Often the actual response shape in the lower level regions is known.  For instance, at low frequency extremes,
the response of a sealed box loudspeaker is known to roll-off at a 12dB/octave rate; a ported box rolls off at
24dB/octave.  OmniMic provides a feature to allow you to Àx these portions of a response curve, and to calculate
the correct phase response shapes in these regions.  NOTE THAT THIS PHASE CORRECTION WILL ONLY
WORK ON SINGLE DRIVER (i.e., MINIMUM PHASE DEVICE) CURVES.  For the calculated phase
response to be accurate, the magnitude (dB) levels must be known even at frequencies below and also to much
higher frequencies than the measured data.

In the Frequency Response section of OmniMic, use the "File -> PhaVe ReVWoUe an FRD File" menX to bring up
an editing form in which you can select the points where to attach the estimated rolloff curves and the slopes at
which they roll up (or down).   You can also adjust the polarity and effective delay (relative to minimum phase)
so that phase response will match over the strong parts of the curve.  This operations can be performed on VaYed
frequency response (FRD) Àles, and the result is saved onto another (or the same) FRD Àle, as you choose.
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To use the feature, use the menu item to load from the presented browser the FRD Àle you want to Àx.  Click on
the box labeled "show orig phase", set the Lower Tail and Upper Tail frequencies, and if necessary, the Low
Frequency Slope and High Frequency Slope.  As you make these settings, the calculated "minimXm ShaVe
response" curve (the thin green line) will update.  For cleaning up data without affecting the phase response in
the strong signal area, adjust the applied delay ("delay by") and polarity along with the rolloff slopes, if
necessary, to match the phase of the measured curve in the area where the magnitude is strong.  (If you are only
looking for a minimum phase curve for the data, set the delay to zero (0) and the rolloffs to the best estimate of
the device rolloff in the noisy or out of band area).

Then click 'Ok' and OmniMic will prompt you for the Àle name to save the new results under.



ConWenWV - Inde[

FreqXenc\ Response: WaWerfalls
IQGH[
WDWHUIDOO SORWV DUH XVHG E\ GULYHU DQG ORXGVSHDNHU GHVLJQHUV IRU GULYHU VHOHFWLRQ, WR LGHQWLI\ UHVRQDQFHV RU
UHÁHFWLRQV, DQG WR YLHZ GULYHU DQG ZDYHJXLGH EHKDYLRU.

TKH WDWHUIDOO IHDWXUH LV DFFHVVHG YLD WKH "3DPORW" PHQX.¬ WDWHUIDOOV DUH FDOFXODWHG IURP DQ LPSXOVH UHVSRQVH
ZKLOH PHDVXULQJ.¬

WKaW dReV a WaWeUfaOO PeaQ?
A ZDWHUIDOO LV DQ DWWHPSW WR LOOXVWUDWH RQ D 3-D JUDSK KRZ WKH HQHUJ\ GHFD\V RU LV UDGLDWHG RYHU D UDQJH RI
IUHTXHQFLHV.¬ OPQLMLF LQFOXGHV WKUHH GLIIHUHQW VW\OHV RI ZDWHUIDOO SURFHVVHV, VHOHFWDEOH YLD WKH "WDWHUIDOO T\SH"
PHQX.¬¬

A "CXPXOaWLYe SSecWUaO Deca\", RU "CSD" ZDWHUIDOO VKRZV D VHULHV RI WLPH VOLFHV DSSUR[LPDWHO\ LQGLFDWLQJ
WKH FRQWULEXWLRQ WR WKH WRWDO UHVSRQVH WKDW LV PDGH DIWHU WKH WLPH LQVWDQW VKRZQ LQ WKH D[LV JRLQJ LQWR WKH VFUHHQ.¬
WKHQ D ORXGVSHDNHU LV GULYHQ ZLWK DQ HOHFWULFDO LPSXOVH, WKH SUHVVXUH LW FUHDWHV VKRXOG LGHDOO\ DOVR UHSUHVHQW D
SUHVVXUH LPSXOVH.¬ BXW ORXGVSHDNHU GULYHUV DUHQ'W LGHDO VR WKH\ DOVR JHQHUDWH UHVRQDQFHV -- SUHVVXUH ZDYHV WKDW
GHFD\ PRUH VORZO\ DW YDULRXV IUHTXHQFLHV.¬ TKH HIIHFWV RI HFKRHV FDQ KLGH WKH UHVRQDQFHV LQ D CSD ZDWHUIDOO, EXW
DW KLJKHU IUHTXHQFLHV WKH HFKRHV FDQ EH UHPRYHG E\ "WLQGRZLQJ" WKH FDOFXODWLRQ WR RQO\ LQFOXGH WKH SDUW RI WKH
IPSXOVH RHVSRQVH WKDW RFFXUV EHIRUH WKH ÀUVW UHÁHFWLRQ (IURP D VXUIDFH VXFK DV D ZDOO RU IXUQLWXUH) UHDFKHV WKH
OPQLMLF.¬ CDUHIXO FKRLFH RI SRVLWLRQLQJ ZLWKLQ WKH IPSXOVH RHVSRQVH LV FULWLFDO, EHFDXVH WKH HIIHFWV RI DQ\
UHÁHFWLRQV LQFOXGHG ZLWKLQ WKH VHOHFWHG SRUWLRQ ZLOO FRQWDPLQDWH DOO UHJLRQV RI WKH JUDSK Xp Wo WKDW SRLQW RQ WKH
WLPH D[LV.¬ BHORZ VRPH IUHTXHQF\ GHWHUPLQHG E\ ZKHUH WKH IPSXOVH RHVSRQVH LV FOLFNHG DQG KRZ IDU DORQJ RQ
WKH WLPH (GHSWK) D[LV D WUDFH H[LVWV, PHDQLQJIXO FDOFXODWLRQ FDQQRW EH GRQH.¬ TKH JUDSK FXUYH LV FKRSSHG RII DW
WKRVH SRLQWV RQ WKH ZDWHUIDOO GLVSOD\.¬

TKH CSD ZDWHUIDOO FDOFXODWLRQ SURFHVV LQWURGXFHV VRPH VSXULRXV VLGH HIIHFWV, VR WKH JUDSK VKRXOG EH YLHZHG LQ
JHQHUDO WHUPV.¬ E[DFW YDOXHV DORQJ WKH FXUYHV RI ZDWHUIDOOV DUH QRW XVXDOO\ UHOLDEOH, UDWKHU, WKH SRVLWLRQV DQG VL]HV
RI GHFD\LQJ IRUZDUG-DSSURDFKLQJ ULGJHV RQ WKH JUDSK LQGLFDWH IUHTXHQF\ DQG UHODWLYH LQWHQVLWLHV RI UHVRQDQFHV.¬

CSD ZDWHUIDOO FXUYHV FDQ QRZ EH VKRZQ ZLWK GLIIHUHQW GHJUHHV RI VPRRWKLQJ, DQG FDQ DOVR EH XVHG ZLWK ORQJ
WLPH OHQJWKV (WR 150 PLOOLVHFRQGV) IRU YLHZLQJ HIIHFWV RI URRP UHÁHFWLRQV.
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"TRQebXUVW EQeUg\ SWRUage" (TES) VKRZV WKH HIIHFW WKDW ZRXOG RFFXU LI WKH ORXGVSHDNHU ZHUH GULYHQ E\
VKRUW WRQHEXUVWV RI HQHUJ\ RQH DW D WLPH, FRQFHQWUDWHG QHDU HDFK WHVW IUHTXHQF\.¬ TKH VSHDNHU RXWSXW ZRXOG
LGHDOO\ HQG DIWHU WKH WRQHEXUVW HQGHG, EXW UHDO ZRUOG GHYLFHV ZLOO FRQWLQXH WR ULQJ DV WKH HQHUJ\ VWRUHG ZLWKLQ GLHV
RXW.¬ TKLV LV VLPLODU WR D WHVW GHYLVHG E\ LLQNZLW]¬ XVLQJ VSHFLDO KDUGZDUH, EXW OPQLMLF FDQ FDOFXODWH LW IURP
LPSXOVH UHVSRQVHV.¬ TKH QXPEHU RI DSSOLHG WRQHEXUVW F\FOHV FDQ EH VHOHFWHG XVLQJ D FRQWURO DW WKH ERWWRP ULJKW.¬¬
LLNH WKH CSD ZDWHUIDOO, WKH LPSXOVH UHVSRQVH FDQ EH ZLQGRZHG WR UHPRYH HIIHFWV RI UHÁHFWLRQV.

TKH JUD\ DUHD VKRZV WKH HQHUJ\ WKDW LV H[SHFWHG LI WKHUH ZHUH QR VWRUDJH RU KDQJRYHU.¬¬ TKH OLJKW-EOXH DUHD QHDU
WKH ÁRRU RI WKH SORW UHSUHVHQWV WKH VWRUHG (GHOD\HG) HQHUJ\ DW WKH LQGLFDWHG IUHTXHQF\ FDXVHG E\ WKH GULYHU.

TKH CSD DQG TRQHEXUVW EQHUJ\ SWRUDJH ZDWHUIDOO SORWV DUH XVHIXO LGHQWLI\LQJ PRGHUDWH WR KLJK Q UHVRQDQFHV LQ D
GULYHU'V IUHTXHQF\ UHVSRQVH.¬ TKH DXGLELOLW\ RI WKH IHDWXUHV HDVLO\ LGHQWLÀHG LQ WKHVH ZDWHUIDOO SORWV LV VRPHZKDW
FRQWURYHUVLDO, ZLWK VRPH UHVHDUFK (VHH TRROH) LQGLFDWLQJ WKDW WKH KLJKHU Q UHVRQDQFHV VHHQ LQ ZDWHUIDOO GLVSOD\V
DUH VLJQLÀFDQWO\ OHVV DXGLEOH WKDQ ORZ-Q UHVRQDQFHV WKDW GR QRW VWDQG RXW LQ CSD RU TES ZDWHUIDOO GLVSOD\V.¬ IQ
DQ\ HYHQW, LW VKRXOG EH UHPHPEHUHG WKDW ZDWHUIDOO GDWD (DQG DOVR IUHTXHQF\ UHVSRQVH GDWD) DUH VLPSO\ DOWHUQDWH
SUHVHQWDWLRQV RI LQIRUPDWLRQ FRQWDLQHG ZLWKLQ LPSXOVH UHVSRQVHV.



"WaYeOeW SSecWURgUaP" VKRZV D FRPELQHG WLPH/IUHTXHQF\ UHSUHVHQWDWLRQ RI WKH LPSXOVH UHVSRQVH.¬ TKH
WDYHOHW SSHFWURJUDP LQ OPQLMLF XVHV D YHU\ IDVW DOJRULWKP WKDW DOORZV WKH GLVSOD\ WR RFFXU LQ UHDO WLPH.¬ IQ DOO
WLPH/IUHTXHQF\ GLVSOD\V WKHUH LV D PDWKHPDWLFDO "XQFHUWDLQW\ SULQFLSOH" ZKLFK OLPLWV WKH GHJUHH RI WLPH
UHVROXWLRQ WKDW FDQ EH REWDLQHG IRU D JLYHQ IUHTXHQF\ UHVROXWLRQ, DQG YLFH YHUVD.¬ IQ RWKHU ZRUGV, WKH PRUH
GHWDLOHG WKH WLPH FKDUDFWHU RI WKH GLVSOD\, WKH OHVV GHWDLOHG ZLOO EH WKH IUHTXHQF\ FKDUDFWHU.¬ TKH WDYHOHW
SSHFWURJUDP VKRZV WKH RSWLPL]HG SUHVHQWDWLRQ, JLYLQJ DV PXFK FRPELQHG UHVROXWLRQ DV SRVVLEOH.¬ TKH KRUL]RQWDO
D[LV LV WLPH, WKH YHUWLFDO D[LV LV IUHTXHQF\, DQG FRORU VKRZV WKH UHODWLYH LQWHQVLW\ (LQ GB).¬ YRX FDQ VHOHFW WKH
RFWDYH UHVROXWLRQ, LQ D FRQWURO EHORZ WKH SORW, WR GHWHUPLQH WKH GHVLUHG UHVROXWLRQ WUDGH RII.¬ AQ LGHDO ZDYHOHW
VSHFWURJUDP (ÁDW UHVSRQVH, QR UHVRQDQFHV RU UHÁHFWLRQV) ZLOO ORRN OLNH D YHUWLFDO WDSHUHG KRUQ, OLNH WKLV:



TKH WLPH UHVROXWLRQ LV PRUH GHWDLOHG DW KLJKHU IUHTXHQFLHV WKDQ DW ORZHU IUHTXHQFLHV (EHFDXVH WKHUH DUH PRUH
"H]" LQ DQ RFWDYH DW KLJK IUHTXHQFLHV WKDQ DW ORZHU IUHTXHQFLHV).¬¬

A W\SLFDO ORXGVSHDNHU ZLOO VKRZ D OHVV FOHDU JUDSK, ZLWK VPHDULQJ DW YDULRXV IUHTXHQFLHV DQG DGGLWLRQDO FRORU
IHDWXUHV DSSHDULQJ DW ODWHU WLPHV ZKHUH UHÁHFWLRQ RU GLIIUDFWLRQ RFFXU.

II \RX VSUHDG WKH WLPH D[LV RXW WR IXOO OHQJWK, \RX FDQ DOVR XVH WKH WDYHOHW SSHFWURJUDP IRU YLHZLQJ URRP
UHÁHFWLRQV DQG WKH IUHTXHQF\ UDQJHV RYHU ZKLFK WKH\ SUHGRPLQDWH.



FeaWXUeV Rf WKe WaWeUfaOO DLVSOa\V
FRU CSD DQG TES W\SH ZDWHUIDOOV, WKH WRS RI WKH VFUHHQ UHIHUHQFH OLQH LV VHW E\ WKH ODUJHVW IHDWXUH RYHU WKH

VHOHFWHG IUHTXHQF\ UDQJH.¬ BRWK W\SHV DOVR DOORZ VHOHFWLRQ RI DQ "EQ ÁDW" IXQFWLRQ WKDW DGMXVWV JDLQ DW HDFK
IUHTXHQF\, DV LI DQ LGHDO HTXDOL]HU ZHUH DSSOLHG.¬ TLPH LV VKRZQ RQ WKH "GHSWK" D[LV. YRX FDQ FOLFN DW WKH HQG RI D
OLQH WUDFH RQ WKH ODEHOHG D[HV (WLPH IRU CSD, IUHTXHQF\ IRU TRQHEXUVW) WR KLJKOLJKW WKH VLQJOH OLQH LQ D ZDWHUIDOO
SORW IRU HDVLHU UHDGLQJ.

FRU CSD DQG TES, WKH SRVLWLRQ ZKHUH \RX FOLFN ZLWKLQ WKH IPSXOVH RHVSRQVH JUDSK EHORZ GHWHUPLQHV WKH
OHQJWK RI WKH ZDWHUIDOO FDOFXODWLRQ, VWDUWLQJ IURP 0PV..

FRU WKH WDYHOHW SSHFWURJUDPV, WKH UHG FRORU LQGLFDWHV WKH KLJKHVW GHFLEHO OHYHO LQ WKH IUHTXHQF\ UDQJH.¬ TKH
"EQ ÁDW" EXWWRQ FDQ EH XVHG VR WKDW UHG LQVWHDG LQGLFDWHV WKH KLJKHVW OHYHO DW HDFK IUHTXHQF\ (LQ HIIHFW, ZKDW
ZRXOG EH REWDLQHG LI WKH VSHDNHU FRXOG EH HTXDOL]HG ÁDW ZLWKRXW DIIHFWLQJ LWV SKDVH).¬ IPSXOVH UHVSRQVH
ZLQGRZLQJ ZLOO noW KDYH DQ HIIHFW RQ WDYHOHW SSHFWURJUDP GLVSOD\V.

TKH WKUHH GLPHQVLRQV (LQWHQVLW\, IUHTXHQF\, DQG WLPH) RI WKH JUDSK FDQ EH DGMXVWHG DV GHVLUHG IRU GLVSOD\ XVLQJ
VFDOLQJ FRQWUROV VLPLODU WR WKRVH RQ WKH RWKHU OPQLMLF JUDSKV.

AV ZLWK WKH UHVW RI WKH OPQLMLF JUDSKV, WKHUH DUH EXWWRQV SURYLGHG IRU ERWK WDNLQJ SQDSVKRWV RI JUDSKV RU IRU
VHQGLQJ FRSLHV RI WKH VFUHHQ GLVSOD\ WR D SULQWHU.

OIWHQ VHOHFWLRQ RI WKH LRJ IRUPDW GLVSOD\ RI WKH IPSXOVH RHVSRQVH JUDSK EHORZ ZLOO DOORZ IRU HDVLHU ORFDWLRQ
RI VWURQJ UHÁHFWLRQV.

TR UHWXUQ WR WKH QRUPDO FUHTXHQF\ RHVSRQVH SDJH RI OPQLMLF, FOLFN RQ WKH "RHWXUQ WR FR" PHQX EXWWRQ.
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ConWenWV - Inde[

Room Equali]ation Zith OmniMic
Index
OmniMic enables \ou to measure the frequenc\ response of \our room and speaker s\stem at an\ number of listening positions, weight the emphasis \ou want at of the
positions relative to the others, and generate the required response curve for \our equali]er.¬ The result can be the curve graph itself, or a set of parametric equali]er
settings \ou can enter b\ hand into parametric equali]ers, or which can be loaded as a Àle to MiniDSP equali]ers.¬ These functions are provided b\ the ETXali]eU
ConÀgXUaWion foUm, which \ou can reach while on the Frequenc\ Response page, b\ clicking the "Main Math>Show Equali]er" menu.

Automatic equali]ers, such as are built into most modern receivers, do a poor to decent job of equali]ation, but better results can alwa\s be obtained with a parametric
equali]er and a human brain involved.

¬

The Equali]er ConÀguration form can't be shown unless there is an "Average" curve available in the Frequenc\ Response plot, which \ou can obtain from measurements
as discussed below, or b\ loading an FRD Àle using the "File>Load to Avg Curve" menu.

AboXW ETXali]aWion

The frequenc\ response of an audio s\stem is not a constant, but will be different at each individual seat.¬ Ideall\ we would like the response to be Áat (or some other
target curve shape) at all seats from each speaker.¬ But that isn't possible in real rooms with real speakers because of the strong effects of loudspeaker directivit\ and sound
reÁections in a room.¬ So the best approach is to adjust the overall equali]ation to best smooth the response for all of the seating positions, perhaps emphasi]ing the
response at certain critical seating positions that are more often used.¬ With OmniMic, this is simple to accomplish, using its curve Average functions.

For instance, here is a graph with two responses from two different positions in a room:

If we equali]ed the response for Áat at the Red position, then at 100H], that would be Àne for both Red and Blue around 100H].¬ But Blue would end up with a big peak
around 50H] if it were bumped up as much as would be needed to make the Red Áat.

If we equall\ weighted the responses from both, we would get the Violet curve as shown below:
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Averaging in OmniMic is "power averaging", meaning that peaks shown in dB carr\ more weight than do dips.¬ This is good, because peaks in response are more
bothersome to sound than dips, so we want those to show stronger in the curve we plan to correct from.¬ Remember, if there is a peak in our Average curve, then during
EQ we will be working to pull the response down there with the equali]er's response -- peaks in room response become dips in equali]er response to compensate.

But what if the Blue position is hardl\ ever\ used, or is usuall\ occupied b\ someone who doesn't care much about the sound balance?¬ In that case, we can just use more
weighting for the Red curve as we develop our average curve.¬ That is simpl\ done b\ introducing more averages from the Red position as for the Blue position.¬ For
instance, here is what the Violet "Average" curve becomes if we used three averages from Red but onl\ one from Blue:

You can see that the Violet curve now becomes a little more like the Red and a little less than the Blue.

A moUe YeUVaWile meWhod of cUeaWing an aYeUage cXUYe foU eTXali]aWion iV Wo VaYe each of Whe meaVXUed cXUYeV Wo a Àle, and When XVe Whe "Make WeighWed
AYeUage" fXncWion in Whe File menX.¬ This brings up a simple table that lets \ou load and average-in an\ saved FRD curve Àle and select the weighting of each when \ou
add it.

ObWaining \oXU T\pical ("AYeUage") ReVponVe MeaVXUemenW

To make up \our average curve, pla\ one of the "Short Sine Sweep" responses from the speakers while measuring with the Frequenc\ Response tool.¬¬ Set the "all,
blended, Rnl\ WR" buttons to "all" (which will include all reÁections in the results) and the smoothing to 1/6th or 1/12th octave.¬ Put the microphone at the Àrst listening
position, measure the response and save it as an FRD Àle (using the File menu). Then repeat for all seats of interest.¬ In a large theater, \ou can save time and just do this
for a sampling of seats in different general areas.¬¬ Then, use the "make Weighted Average" menu (also under File) to load the desired curves (up to 22) and appl\ a
weighting value to each according to their relative importance. The red curve on the graph that appears is the "Average" response curve that \ou will want to equali]e for.¬
You ma\ want to save this average response curve to disk using the "File>Save Avg Curve" menu, which will allow \ou to reload it later should \ou wish to do so.

GeWWing Whe ETXali]aWion CXUYe

Now, bring up the Equali]er ConÀguration form b\ clicking the "Main Math>Show Equali]er" menu.¬ A small form will appear:¬



the t\pe of target curve: a Áat line with a speciÀed slope; or a curve from a text FRD Àle (which \ou can select or even create on the Á\ from an included text editor).¬
The target curve will appear on the Frequenc\ Response form in a thicker gra\ line.

the amount (in dB) to offset the target curve.¬ You would normall\ set this one (visuall\, watching the gra\ line and the red Average curve) to the position that requires
the least work of the equali]ers to approximate the target curve.¬¬

The offset will normall\ be based on the response within the optimi]ation range. You can also choose to "lock" it so that frequenc\ range selection doesn't further
affect it or so that the same target can be used for different speaker channels.

You would t\picall\ equali]e an in-room response to approximate some "target" curve, which is the response shape \ou wish the s\stem to have.¬ In man\ cases, the target
will be a "Áat" response, but possibl\ \ou ma\ Ànd that using a "house curve" or a response with a slight downward slope will sound better with recorded music or video
programs.¬ OmniMic makes this eas\ to achieve and to var\ as desired.¬ Equali]ation ma\ onl\ be desired at bass frequencies in some s\stems.

If \oX need Wo geneUaWe an FRD oU We[W Àle of Whe UeVponVe cXUYe, then at this point just click the "Make EQ FRD Àle" button and tell the program where \ou want to
store the Àle.¬ This would be the approach to use if \ou have onl\ a "graphic" t\pe equali]er available.¬ Use the Àle to see the response \our equali]er should ideall\ be set
for; approximation of this curve is usuall\ sufÀcient, great detail in setting is not needed and is seldom recommended.¬¬

The red curve above is an in-room measured curve, and the green curve is a generated EQ frd Àle (loaded as an "Added Curve" and offset 60dB for displa\).

To obWain paUameWUic eTXali]eU VeWWingV, put a check in the¬ box labeled "show parametric EQ Àlters" and the form will expand to show:

Six sets of EQ section controls appear.¬ Each section can be set to PEQ (parametric equali]er), High Shelf, or Low Shelf, and can be set for manual mode, b\pass, or
automatic mode.¬ You can select the effective frequenc\, the "Q" (the ratio of center frequenc\ to bandwidth), and the dB intensit\ of each.¬ The result of appl\ing all the
Àlters will appear as a gold curve on the graph.¬¬

For example, for each of 6 sections, \ou can appl\ a parametric Àlter to cut or boost a selected amount (in dB), at a selected frequenc\, and with a selected "Q".¬ Q is
related to bandwidth.¬ A lower-Q setting means that the boost or cut will be effective over a wider range of frequencies, while a higher-Q setting will cause the effect to act
over a narrower range of frequencies with a sharper curve.

If \ou set an\ of the EQ sections to Auto, then the form will further expand to show buttons and limit settings that the OmniMic program will use to automaticall\
optimi]e the Àlters to approach the target response shape.¬ Two buttons are at the bottom of the expanded form, "Reset Auto values and Opt" and "Optimi]e from current
values".¬ You would use the Àrst if \ou want OmniMic to distribute the available Àlters over the range and start a new optimi]ation.¬ You can use the second when the
current settings (from a previous optimi]ation or from manuall\ set values of certain sections) are to be used as the starting point for further optimi]ation.¬ You can
interrupt optimi]ation at an\ time b\ using the "Stop Optimi]ing" button that will appear during optimi]ation.¬ The "err" value is a number that shows the progress of the
equali]ation, so \ou can tell whether the optimi]er is "stuck" (and ma\ need some manual intervention) or is still making good headwa\.¬ Often a better solution will be

In the form, \ou choose:
the frequenc\ range over which \ou wish to equali]e

found if \ou stop optimi]ation and then restart with the "Optimi]e from current values" button several times.

The Àlter settings can be applied manuall\ to parametric equali]er units (\ou ma\ need to convert Q to Bandwidth using the formula BW=Frequenc\/Q).¬ For equali]ers
such as MiniDSP which accept biquad Àlter coefÀcients, use the "View/Export Biquads" button to export a Àle which can be directl\ imported.¬ See MiniDSP Equali]er
Tuning.
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MiniDSP Equali]er Tuning
Inde[

The OmniMic MiniDSP EqXali]er fXnction alloZs \oX to conÀgXre parametric Àlter settings, manXall\ and/or
aXtomaticall\, and YieZ the resXlt as applied to a FreqXenc\ Response in the AYerage CurYe.¬ The settings \oX
determine b\ this method can then be e[ported in a Àle from OmniMic, and then imported into the MiniDSP's
control program for doZnloading to MiniDSP hardZare.¬ YoX can adjXst Xp to 6 of the MiniDSP PEQ or shelf
Àlters at a time, and then generate a parameter Àle for Xse b\ MiniDSP.¬ Additional Àlters can be added, if
desired, in sets of 6 (before or after the crossoYer Àlters, Zith MiniDSP's "2-Za\ AdYanced" crossoYer, and some
other plXg-ins -- see MiniDSP's docXmentation for details).

For e[ample, for each of 6 sections, \oX can appl\ a parametric Àlter to cXt or boost a selected amoXnt (in dB), at
a selected freqXenc\, and Zith a selected "Q".¬ Q is related to bandZidth.¬ A loZer-Q setting means that the boost
or cXt Zill be effectiYe oYer a Zider range of freqXencies, Zhile a higher-Q setting Zill caXse the effect to act
oYer a narroZer range of freqXencies Zith a sharper cXrYe.

YoX ZoXld t\picall\ eqXali]e an in-room response to appro[imate some "target" cXrYe, Zhich is the response
shape \oX Zish the s\stem to haYe.¬ In man\ cases, the target Zill be a "Áat" response, bXt possibl\ \oX ma\ Ànd
that Xsing a "hoXse cXrYe" or a response Zith a slight doZnZard slope Zill soXnd better Zith recorded mXsic or
Yideo programs.¬ OmniMic and MiniDSP make this eas\ to achieYe and to Yar\ as desired.¬ When \oX adjXst the
settings for an\ of the Àlter sections, its effect is immediatel\ shoZn in an additional \elloZ cXrYe on the plot,
along Zith the Xnaltered "AYerage" cXrYe.

When eqXali]ing a room response, one of the errors that Xsers often make is to "oYer-eqXali]e" -- making tedioXs
narroZ adjXstments to Áatten each dip and peak as seen at a Yer\ speciÀc listening position.¬ The problem Zith
doing this is that the response of a speaker and room is e[tremel\ position dependent.¬ Ideall\, \oX Zant an
eqXali]er correction that proYides the closest approach to the desired response for ALL likel\ listening positions
(as Zell as all sitting positions of the listener!).¬ This is Zh\ OmniMic has \oX adjXst the eqXali]er based on the
shape of an AYerage CXrYe.¬ YoX can obtain an oYerall t\pical freqXenc\ response measXrement (an "AYerage"),
as determined at all the listening seats, b\ measXring the response at each and clicking the "NeZ AYerage" or
"More AYerage" bXtton to inclXde that data into the ongoing AYerage cXrYe shape (Zhich Zill shoZ in a red
line).¬ Or \oX can load an\ FRD Àle as the "AYerage CXrYe" Xsing the File menX.¬

YoX can also take a collection of measXred FRD response cXrYe Àles, and Zeight the effect of each to make an
AYerage CXrYe to eqXali]e from.¬ Select "Make Weighted AYerage" in the Àle menX.¬ Operation is simple and
intXitiYe.

If \oX Zant to emphasi]e the response at an\ particXlar seat (sXch as Zhere \oX normall\ sit) to correct better for
that position Zhile still considering the others, click the "More AYerage" bXtton seYeral times after measXring at
that position.¬ YoX can also aYerage in the most recentl\ added "Added" cXrYe b\ right-clicking (rather than left-
clicking) on the "More AYerage" bXtton.¬ Or, \oX can load a preYioXsl\ saYed AYerage (or standard) response
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cXrYe Xsing the File MenX ("Load to AYg", "SaYe to AYg"), this oYerZrites the e[isting AYerage cXrYe (rather
than jXst aYeraging into it).¬¬

To bring Xp the eqXali]er control form, Xse the "Main Math">"ShoZ EqXali]er" menX from the FreqXenc\
Response screen.¬ YoX mXst haYe an AYerage CXrYe shoZing to bring Xp the EqXali]er form, Zhich initiall\
looks like this:

PXt a checkmark in the bo[ labeled "shoZ parametric EQ Àlters" and the form Zill e[pand to shoZ:

Each EqXali]er section can be set for "ManXal" or "AXto" operation, or can be b\passed altogether.¬ YoX can set
the mode of all si[ sections b\ Xsing the master ("All") bXttons at the top.¬ In order to select the freqXenc\,
intensit\, or Q of a Àlter section, it mXst be in manXal mode.¬ YoX can adjXst all the Àlters b\ e\e, if \oX Zish, or
haYe the OmniMic softZare aXtomaticall\ place and optimi]e the Àlters.¬ Or \oX can set some of the Àlters onl\
and let the rest be aXtomaticall\ set.¬ When \oX select an\ Àlter to Xse the aXtomatic optimi]ation, the form Zill
e[pand to shoZ additional optimi]ation controls:



In the form, \oX choose:
the freqXenc\ range oYer Zhich \oX Zish to haYe aXtomatic optimi]ation occXr
the t\pe of target cXrYe: a Áat line Zith a speciÀed slope; or a cXrYe from a te[t FRD Àle (Zhich \oX can

select or eYen create on the Á\ from an inclXded editor).¬ The target cXrYe Zill appear on the FreqXenc\
Response form in a thicker gra\ line.

the amoXnt (in dB) to offset the target cXrYe.¬ YoX ZoXld normall\ set this one (YisXall\, Zatching the gra\
line and the red AYerage cXrYe) to the position that reqXires the least Zork from the eqXali]ers to approach the
target cXrYe.¬ The offset Zill normall\ be based on the response Zithin the optimi]ation range. YoX can also
choose to "lock" it so that freqXenc\ range selection doesn't fXrther affect it or so that the same target can be Xsed
for different speaker channels.

the ma[imXm amoXnt of boost \oX Zant the optimi]er to attempt to Xse, to not oYerstress poZer ampliÀers or
driYers in case of a seYere response sXckoXt.¬ The limit can be speciÀed as a À[ed YalXe ma[imXm boost (for all
Àlters combined at an\ freqXenc\) or as an FRD cXrYe from a Àle (Zhich \oX can again load or create on the Á\).

\oX can also specif\ the ma[imXm boost \oX Zant an\ indiYidXal Àlter section to Xse.¬

When e[porting the parameters to doZnload to a DSP eqXali]er, make sXre that the DSP sample rate (as shoZn
at the bottom of the EqXali]er ConÀgXration Form) matches the sample rate Xsed b\ \oXr DSP eqXali]er.¬ At
present, 48kH] and 96kH] eqXali]ers are aYailable from MiniDSP.¬ There is also an option for 192kH] for fXtXre
e[pansion.

There are tZo bXttons at the bottom of the form, "Reset AXto YalXes and Opt" and "Optimi]e from cXrrent
YalXes".¬ YoX ZoXld Xse the Àrst if \oX Zant OmniMic to distribXte the aYailable Àlters oYer the range and start a
neZ optimi]ation.¬ YoX can Xse the second Zhen the cXrrent settings (from a preYioXs optimi]ation or from
manXall\ set YalXes of certain sections) are to be Xsed as the starting point for fXrther optimi]ation.¬ YoX can
interrXpt optimi]ation at an\ time b\ Xsing the "Stop Optimi]ing" bXtton that Zill appear dXring optimi]ation.¬
The "err" YalXe is a nXmber that shoZs the progress of the eqXali]ation, so \oX can tell Zhether the optimi]er is
"stXck" (and ma\ need some manXal interYention) or is still making good headZa\.¬ Often a better solXtion Zill
be foXnd if \oX stop optimi]ation and then restart Zith the "Optimi]e from cXrrent YalXes" bXtton seYeral times.



_____________________________________________________
So, in sXmmar\, the steps for MiniDSP room eqXali]ation are:

1)¬ MeasXre the freqXenc\ response (probabl\ ZithoXt ZindoZing, Xsing the "All" radio bXtton aboYe the
plot) and perhaps 1/6th or 1/12th octaYe smoothing.¬ Make a nXmber of measXrements at different location and 
aYerage them into the AYerage cXrYe. See: Room EqXali]ation.

2)¬ Open the EqXali]er and Xse shelf sections to manXall\ adjXst the Xpper or loZer ends of the response, and 
possibl\ to À[ obYioXs peaks.¬ Set the other Àlter sections for AXto.

3)¬ Set the freqXenc\ range for the aXtomatic optimi]ation
4)¬ Set the target cXrYe shape as desired (a -0.25dB/OctaYe doZnZard sloped cXrYe is XsXall\ a good-

soXnding choice), and adjXst the offset for best Àt.
5)¬ Set an\ boost limits \oX ma\ desire.¬ A 6 or 7dB limit (or loZer) is XsXall\ a good idea.¬ Also make sXre

the DSP sample rate at the bottom of the form matches \oXr DSP eqXali]er hardZare.
6)¬ Click "Reset..and Opt" or "Optimi]e.." to start the process.
7)¬ Stop Zhen \oX are satisÀed, or Zhen eqXali]ation has rXn oXt of gas, or to change some settings before

optimi]ing some more Zith the "Optimi]e..." bXtton.
8)¬ When \oX are done, click on the "VieZ/E[port BiqXads" bXtton to bring Xp a displa\ of the YalXes that

Zill be e[ported to a Àle for MiniDSP.¬ SaYe it to a Àle, and then import it into MiniDSP for loading to the
eqXali]er hardZare.

9)¬ Check the response at YarioXs seats to see the general improYement, then do some listening.
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ConWenWV - Inde[

PolaU DiVpla\V
Index

Polar displa\s are provided b\ a post calculation using multiple saved frequenc\ response data Àles ("AddedCXUYeV") added the
OmniMic Frequenc\ Response screen.¬ The Àles must each have angle values assigned to them, and there must be at least three
"Added" Àles present with different angles assigned in order for a calculation to be possible.¬ In general, seven or more Àles should
be used for good results.¬ When \ou enable polars with the "3DPORW-->PROaUV" PeQX, the OmniMic s\stem will pause (halt
incoming live measurements) as the Polar Displa\ calculations are ver\ intensive and would interrupt live processing.

The purpose of a Polar Displa\ is to reveal how the frequenc\ response of a loudspeaker varies with hori]ontal or vertical angles
from the bafÁe.¬ Speaker designers generall\ design loudspeakers for a speciÀed (usuall\, more or less Áat) frequenc\ response at a
position on-axis of a speaker and at some assumed distance from the bafÁe.¬ But such a response is not what a user actuall\ hears in
a real room -- though some sound that projects at off angles isn't initiall\ aimed at a listener, that doesn't mean that its effects won't
be heard.¬ If \ou point a speaker awa\ from \ou, \ou will still hear it ver\ nearl\ as loudl\ than as if it was pointed at \ou.¬ You ma\
hear it a few milliseconds later, but it will certainl\ not be insigniÀcant.¬ Usuall\, most of the energ\ \ou hear from a speaker
actuall\ wasn't initiall\ directed at \ou, but is reÁecting from around the room before reaching \ou.

Research indicates that users generall\ prefer that the spectrum of reÁected sounds should resemble a Áat (or smoothl\ decreasing)
response relative to that from the directl\ arriving sounds.¬ This has generated interest in the polar radiation patterns of loudspeakers,
and in designs intended to address these patterns -- dipoles, omnidirectional, bipole, arra\s, or waveguides.

To see the response magnitude (dB) var\ing with both frequenc\ and radiation angle, a 3-dimensional graph is required.¬ OmniMic
provides two versions:

A "Áat" format, as shown above.¬ In this format the hori]ontal axis is frequenc\, the vertical is radiation angle, and the color
represents corresponding dB level.¬ An index relating color to dB levels is shown to the right of each plot.

A "c\lindrical" format, in which frequenc\ is the vertical axis, the angle around the projected c\linder is radiation angle, and both
color and distance from the c\linder axis represent dB level.¬ The colored region of the graph can be rotated using provided buttons
to give a more intuitive view of the response shape than is obtainable b\ colors alone.¬ This format can be time consuming to
process, so the "densit\" can be selected to trade-off graphic qualit\ versus time.¬ Smaller form si]es for the plot also take less time
to calculate, so \ou ma\ wish to drag the Polar form to a small si]e.
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The graphs assume that the highest level in the included frequenc\ range (of all included curves) is displa\ed as "0dB" (red).¬¬ If \ou 
are investigating a driver (or horn, or waveguide) that hasn't been equali]ed (or voiced in a crossover), it is best to select the
"CXUYeV>NRUPaOi]e" menu and choose one of the curve angles to reference the others from.¬ The result would then be the pattern 
\ou could get were \ou to perfectl\ equali]e the response as seen from that angle.¬ T\pical normali]ation angles are for 0 degrees or 
22.5 degrees (for toed-in waveguides).

Normali]ing the responses, however, can result in some apparentl\ large peaks at frequencies where the reference curve has low 
output.¬ Such peaks would dominate the "0dB" value, so \ou ma\ want or need to adjust the frequenc\ range of the polar plot to 
avoid ranges where these peaks appear.

There is a set of example FRD Àles which can be loaded all at once b\ going to the Frequenc\ Response menu
"CurYes>LoadCurYeList", then browsing to C:\UVeUV\PXbOLc\OPQLMLc\SEOS15 E[aPSOeV and loading "AOO CXUYeV".¬ After loading 
this, click on the Polar button to see the effect.¬¬ Then tr\ normali]ing the Àles b\ going to "CurYes>Normali]e", then browsing to 
the same director\ and choosing one of the curves (the 22.5 degree curve is used for some of the illustrations on this Help page).¬¬ 
Adjust the frequenc\ range of the Polar Displa\ and note the effects -- if the lower frequencies below 700H] (which are full of 
artifacts in the example), or the frequencies above 17kH] (also full of normali]ation artifacts) are included, the artifacts will 
dominate the displa\'s 0dB level.¬ Adjust the frequenc\ ranges to exclude these.¬ The result should be approximatel\ the effects of 
(h\potheticall\) equali]ing the speaker's response to be Áat at the normali]ation angle in that frequenc\ range.

Making MeaVXremenWV for Polar DiVpla\V
For good qualit\ Polar Displa\s, echoes should be minimi]ed in the measurements.¬ Set the speaker out in a clear area so that
reÁected signals are dela\ed as much as possible.¬ This will allow them to be avoided at higher frequencies (see "Onl\ To" and
"Blended" in Frequenc\ Response ).¬¬ Either the microphone stand or the speaker can be moved to arrange for each angle for 
measurement.¬ Steps of approximatel\ 7.5 degrees or less are preferred for good detail.¬ The program will interpolate between the 
steps, and if onl\ positive (or onl\ negative) angles are given, will mirror the measurements to the opposite side (this will be 
accurate, of course, onl\ for s\mmetric speakers or drivers).¬ Tr\ to measure out to at least 75 degrees from the bafÁe axis on each 
side -- unmeasured positions will not be represented in the plot.¬ Dipole or Bipole speakers should be measured a full 360 degrees.¬

Name each Àle so that \ou can identif\ the angle it was measured from -- if \ou include the number (-180 to 180 degrees) in the Àle 
name, the OmniMic software will tr\ to infer the angle from the Àle name when \ou later bring in ("Add") the Àles to a frequenc\ 
response page.
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will automaticall\ name each Àle b\ incrementing a number in the Àle name.
You can also reach this menu b\ pressing the [Enter] ke\ when the mouse is within the frequenc\ response curve area -- then, saving
a successive curve after each speaker or microphone move is a simple matter of pressing [Enter] three times!

Initiall\ \ou should conÀgure the base Àle name and the increment value (and starting value), as well as the folder to which \ou wish

to save the FRD Àles, b\ choosing "conÀgure auto-increment".

Be sure to save the collection of Added Àles to a File List after assembling them, for eas\ future retrieval of the set!

Is is best to collect all these Àles with Smoothing turned OFF.¬ Smoothing can be added to each curve when it is loaded in as an
'Added Curve', or to all loaded curves at once b\ clicking "Smooth All" in the Added Curves menu.

You can add man\ Added Curves from a common folder at once b\ clicking on the Àrst, the hold the Shift ke\ while selecting the
last.¬ Each will be automaticall\ assigned a different color (based for the most part on the old standard electronic resistor color code
sequence!).

A grid/protractor tool to assist in arranging angular measurements can be printed from the Help page at Polar Protractor.¬¬¬

Tips: 
If you save the files by right-clicking on the graph and then choosing "Save Curve to Text File (auto-increment)" then the program
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ConWenWV - Inde[

Polar Protractor
IQde[

ThiV SURWUacWRU iPage iV SURYided WR aVViVW iQ aUUaQgiQg OPQiMic aQd ORXdVSeaNeUV ZheQ cROOecWiQg UeVSRQVeV fRU PROaU DiVSOa\V.¬¬ PUiQW WhiV WR a VheeW Rf SaSeU aQd SOace
aW Whe VSeaNeU SRViWiRQ.
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ConWenWV - Inde[

SPL/SpecWUXm
Index
Use the SPL Meter/Spectrum Analyzer type to see sound levels from any acoustic source.  The Generator (in the
top menu) can be used to generate one or two tones, or the Spectral Contamination tool can be used to generate
larger numbers of tones. Either signal can be recorded to WAV files which can optionally be played on most
modern audio/visual equpment).  This tab page provides a graph of level vs frequency and a meter indicating
broadband level.

The level of any sounds on the SPL meter face.¬
Options:

Select the meter damping type: Impulse, Fast, Slow or Slowest.   Damping determines how fast the needle
moves in changing sound levels.  With Impulse type, there will be some error for lower frequencies, so if those
are of interest, choose Fast instead of Impulse.

Read the Peak, Maximum or Minimum values sensed since the Reset button was last clicked
Choose the response weighting to use at the top of the tab page: A, B, C, or None.
When A weighting is selected, read the cumulative Sound Exposure Level (SEL) over time spans starting

from a click of the Begin circle to a click of the End button.  The time span is shown on the readout along with
the Leq (equivalent level).

In the Config menu, use the option "Show Large SPL" to change to a full screen display of the SPL level
(only), with the settings pre-selected above, in large characters for easier reading at distance for level monitoring
applications.

The spectrum of any sounds, on the Spectrum Analy]er graph.
Options:

Choose the FFT format for display in terms of 1.47Hz bandwidth.   This format allows you to choose the
amount of smoothing applied.

Choose the RTA format is more traditional and simple, for display in terms of 1/6th octave frequency
bandwidths.

Choose the response weighting shape to use for either at the top of the tab page: A, B, C, or None.
Don't use the Spectrum Analy]er to measure frequency response -- the Frequency Response analyzer is

much better for that function!
Select the damping type for either analyzer graph from: None, Impulse, Fast, Slow or Slowest.  This

determines how quickly the trace rises and settles in presence of changing levels.
The FFT analyzer has two options "Noise" and "Tones" when smoothing is being used.  These correspond to

the types of signals being measured.  If a set of fixed frequency tones are being displayed (such as for sine waves
or their distortion products), use "Tones".  If broadband signals, use "Noise".      This is because an analyzer must
measure signal within some bandwidth, and pure tones have zero bandwidth.  Without smoothing, each point
shows the energy within each 1.47Hz bandwidth and separated tones, though at correct level, will appear as
barely visible lines.  When smoothing is used each tone appears wider, but each point on the trace is an average
of levels over nearby frequencies.  If tones were input with a smoothed plot, it would cause those averaged levels
to appear lower than the tone level because of low energy in most of that bandwidth.  The "Tones" mode
compensates approximately for that (but noise in the plot will appear higher).

The FFT Spectrum Analyzer is also used in Spectral Contamination measurements.
Up to 9 "Áoating" markers can be placed on an RTA or FFT trace.  Position the mouse cursor over the graph

at the frequency you want the marker placed at, and tap one of the keys for "1" through "9".  Tapping "0" will
allow you to clear all floating markers.  Right-clicking on a floating marker will allow you to delete it
individually.
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ConWenWV - Inde[

Oscilloscope
Inde[
UVe Whe OVcillRVcRSe WR YieZ an\ VRXnd ZaYefRUmV.¬ TheVe mighW inclXde mXVic, \RXU YRice,¬ RU ZaYefRUmV
Sla\ed b\ lRXdVSeakeUV.

YRX can chRRVe WR WUiggeU each "VZeeS" fURm Whe SRinW ZheUe Whe acRXVWic SUeVVXUe leYel UiVeV RU fallV SaVW a
VelecWed acRXVWic SUeVVXUe leYelV.¬ TR VelecW, click Whe mRXVe Rn Whe gUaSh aW Whe deViUed leYel. ThiV makeV diVSla\
Rf UeSeaWing ZaYefRUmV eaVieU WR Vee.¬¬ TR make Whe WUace fUee-UXn, click WUiggeUing WR "Rff".

YRX can fUee]e Whe RVcillRVcRSe diVSla\ WR beWWeU e[amine a caSWXUed ZaYefRUm b\ XVing Whe PaXVe bXWWRn
(WZR YeUWical baUV) neaU Whe WRS lefW Rf Whe OmniMic VcUeen.¬ Click Whe Pla\ bXWWRn (fRUZaUd aUURZ) WR begin Whe
diVSla\ again.

If Whe ZaYefRUmV being e[amined aUe clXWWeUed ZiWh VXbVRnic nRiVe in Whe URRm, VelecW Whe "10H] High PaVV
FilWeU" checkbR[ abRYe Whe gUaSh WR UemRYe Whe lRZeU fUeTXencieV fURm Whe diVSla\.
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ConWenWV - Inde[

SigQal GeQeUaWRU
Index

With most computers, OmniMic can be used to directly play test signals such as the sweeps for Frequency
Response or Harmonic Distortion.  The signal is generated from the computer's soundcard output, which can be
connected via cabling to other amplifiers or audio systems.

When OmniMic is used in the SPL/Spectrum mode or Oscilloscope mode, it can also generate sine wave or
square wave test tones.  To use this function, select the "Config">"Generator" menu and this form will appear:

There are two tone generators included, either (or none) of which can be used simultaneously.

TRQe1 can be either a sine wave or a square wave of any audio frequency and is always at a fixed level -- this
level is the same (when a sine wave) as the level at which sweep tones are output from the soundcard when
sound is played out in the Frequency Response, Distortion, Reverb or Bass Decay.

This provides a handy way to provide known signal level to loudspeakers under test.  With Tone1 set to about
55Hz sine wave (from the Generator or the button on the Souncard Play Adjust form,) and applied to a power
amplifier which is in turn connected to an AC Voltmeter or DVM set to AC Voltage mode, adjust the amplifier's
volume control to the desired voltage level.  For loudspeaker sensitivity measurements, this is normally a voltage
level of  2.83Vrms (equal to 1W into an 8 ohm load).  Then change over to the Frequency Response page,
connect the speaker, and with the soundcard again providing the test tone measurements will be at the 2.83V
standard level.

Square wave mode with Tone1 can be used to view (on the Oscilloscope) the response of speakers to a square
wave.  Be aware, however, that very few loudspeakers can produce a recognizable square wave over any range
of frequencies.  Also, as the measurement system operates between 5Hz and 20kHz or 40kHz (and square-
looking waves require from 1/10 to 10x the square wave frequency), only square waves between about 50Hz and
2kHz (or 4kHz) could approach ideal appearance.  There is little if any evidence that ability to reproduce a
square wave is audible, but the characteristic can still be interesting.

TRQe2 is always a sine wave, and both its level and frequency can be adjusted as desired. Its output level (in dB)
is relative to the level of Tone1, that is, when the relative level is set to 0dB, then Tone2's level is the same as
Tone1's level.  Application of the two tones simultaneously can be used to conduct frequency-pair
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intermodulation tests of loudspeakers, viewing the level of intermodulation product frequencies on the FFT
Spectrum Analyzer (in the Spectrum/SPL tab page).  When doing this, however, be aware of complications from
sound reflections in the room -- such tests are best done with the microphone close to the speaker (if the total
SPL level is less than about 110dBSPL or 145dBSPL with OmniMic40k) or outdoors where reflections can be
avoided.

TeVW VLgQaOV geQeUaWed b\ WKe OPQLMIc VRfWZaUe caQ aOVR be VaYed WR WAV fLOeV fRU SOa\LQg fURP
e[WeUQaO aXdLR KaUdZaUe.
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CRQWHQWV - IQGH[

AboXW DiVWorWion
A SHUIHFW V\VWHP FRXOG UHSURGXFH VRXQG ZDYHIRUPV -- H[DFWO\ -- LQ RQO\ RQH ZD\.  BXW WKHUH DUH LQILQLWH ZD\V D UHDO ZRUNG
V\VWHP FRXOG UHSURGXFH VRXQG LPSHUIHFWO\, ZKLFK LV WKH VXEMHFW RI GLVWRUWLRQ. OYHUDOO GLVWRUWLRQ FRXOG EH GHWHFWHG XVLQJ
VRPHWKLQJ OLNH DQ "AXdLR DLffMaNeU" WRRO, ZKLFK FDQ GHWHUPLQH ZKHWKHU RU QRW VRPH SDUWLFXODU VLJQDO KDV EHHQ FKDQJHG DW
DOO E\ ZKDW \RX DUH WHVWLQJ.  BXW WKDW LV DQ H[WUHPHO\ VWULQJHQW WHVW DQG GRHVQ'W SURYLGH PXFK LQIRUPDWLRP DERXW FDXVHV RU ZKDW
VRPHRQH PLJKW GR WR SUHYHQW WKH GLVWRUWLRQV -- RU ZKHWKHU LW PLJKW HYHQ EH QHHGHG WR FRUUHFW WKHP DW DOO.  DLVWRUWLRQ FDQ EH
FDWHJRUR]HG DV HLWKHU OLQHaU RU QRQ-OLQHaU GLVWRUWLRQ DQG, WR EH SUDFWLFDO, UHIHUV RQO\ WR ZKDW D V\VWHP GRHV ZKHQ SUHVHQWHG
ZLWK VRPH VRUW RI WHVW VWLPXOXV (\RX FDQ'W SOD\ mXVic DW 0.1% 7HD, ZKLFK ZRXOG EH D PHDQLQJOHVV FRQFHSW -- RQO\ WHVW
VLJQDOV).

LiQeaU diVWRUWiRQ LQ D V\VWHP UHIHUV WR LWV YROXPH VFDOH, IUHTXHQF\ UHVSRQVH, WLPH UHVSRQVH, RU SKDVH UHVSRQVH HIIHFWV,
DQG WKHVH FDQ EH LQYHVWLJDWHG ZLWK OPQLMLF XVLQJ WKH FUHTXHQF\ RHVSRQVH WDESDJH.  BDVLF IUHTXHQF\ UHVSRQVH LV WKH PRVW
FRPPRQ SURSHUW\ RI D V\VWHP WKDW OPQLMLF LV XVHG WR ILQG, DQG LV GRQH E\ SOD\LQJ HLWKHU D VZHHS (D.N.D. "FKLUS") VLJQDO RU D
SVHXGR-QRLVH VLJQDO DQG GLVSOD\LQJ WKH UHVXOWLQJ FXUYH RQ OPQLMLF'V PDLQ JUDSK..  <RX FDQ GLVSOD\ SKDVH UHVSRQVH
FKDUDFWHULVWLFV  RQ WKH VDPH JUDSK.  9DULRXV W\SHV RI FRPELQHG WLPH-DQG-IUHTXHQF\ UHVSRQVH FKDUDFWHULVWLFV FDQ EH GLVSOD\HG
DV ZDWHUIDOO JUDSKV.  FUHTXHQF\ UHVSRQVHV FDQ YDU\ WRZDUG GLIIHUHQW GLUHFWLRQV IURP D ORXGVSHDNHU, DQG \RX FDQ FUHDWH DQG
YLHZ WKDW LQIRUPDWLRQ LQ WKH IRUP RI D SRODU GLVSOD\. 6LQFH D ORXGVSHDNHU DQG URRP ZLOO DOZD\V PRGLI\ WKH RYHUDOO V\VWHP'V
IUHTXHQF\ DQG WLPH UHVSRQVH, GHVLUDEO\ RU QRW, OPQLMLF VRIWZDUH SURYLGHV DGGLWLRQDO WRROV IRU RHYHUE/E7C HFKRLF URRP
DQDO\VLV.

NRQ-OiQeaU diVWRUWiRQ
:KHQ SHRSOH UHIHU WR GLVWRUWLRQ, WKRXJK, WKH\ XVXDOO\ PHDQ VRPH NLQG RI QRQ-OLQHDU GLVWRUWLRQ.  7KHVH DUH (PRVWO\) FKDQJHV WR
VRXQG VLJQDO WKDQ FDQ'W EH FRUUHFWHG EH\RQG IUHTXHQF\, VFDOH (YROXPH), DQG VLPSOH WLPH UHODWHG FKDQJHV.  OPQLMLF VRIWZDUH
SURYLGHV IRU WKUHH W\SHV RI QRQ-OLQHDU GLVWRUWLRQ WHVWLQJ.

HaUPRQLc DLVWRUWLRQ (HD), LV PHDVXUHG E\ DSSO\LQJ D VWLPXOXV RI D VLQJH-IUHTXHQF\ WRQH (RU PRUH FRQYHQLHQWO\, D ORJ-VZHHS)
WR WKH V\VWHP DQG VHHLQJ ZKDW RWKHU WRQHV DW IUHTXHQF\ PXOWLSOHV RI WKH DSSOLHG "IXQGDPHQWDO WRQH" JHW FUHDWHG.  7RWDO RU
LQGLYLGXDO KDUPRQLF GLVWRUWLRQ LV IDPLOLDU WR PRVW SHRSOH DV LW LV VLPSOH WR XQGHUVWDQG, UHSHDWDEOH, DQG TXDQWLILDEOH.  NXPEHUV
FDQ EH DVVLJQHG WR UHVXOWV IRU FRPSDUDVRQV, WKRXJK H[FHSW LQ H[WUHPH FDVHV, WKH\ VHOGRP DUH IRXQG WR PXFK UHODWH WR
SHUFHLYHG VRXQG TXDOLW\.  HRZHYHU WKH VLPLSOLFLW\ DQG VWDQGDUGLVDWLRQ RI HD WHVWV FDQ VKRZ WKDW VomeWhing LV ZURQJ (DQG
VRPHWLPHV VXJJHVW ZKaW LV ZURQJ).  HDUPRQLF GLVWRUWLRQ LV SDUWLFXODUO\ KHOSIXO DV DQ DLG WR GHWHUPLQLQJ RU VSHFLIL\LQJ
DPSOLWXGH FDSDELOLW\ -- \RX FDQ VWDWH KRZ PXFK 6PL RU KRZ PDQ\ ZDWWV FDQ EH SURGXFHG EHIRUH VRPH (XVXDOO\ JURVV!) DPRXQW
RI HD VWDUWV WR DSSHDU DQG FRPSDUH WKDW WR UHVXOWV IURP RWKHU SRZHU SURGXFLQJ GHYLFHV VXFK DV SRZHU DPSOLILHUV.

IQWHUPRdXOaWLRQ dLVWRUWLRQ (IM) FKDUDFWHUL]DWLRQ LV VLPLODU WR KDUPRQLF GLVWRUWLRQ, EXW LW XVHV WZR RU PRUH WRQHV DSSOLHG DQG
ORRNV IRU PXOWLSOH VXP DQG GLIIHUHQFH IUHTXHQFLHV RI WKRVH WR EH FUHDWHG.  7KHUH DUH IDU PRUH YDULDWLRQV SRVVLEOH IRU
LQWHUPRGXODWLRQ GLVWRUWLRQ PHDVXUHPHQW, ERWK LQ WKH UHODWLRQVKLSV EHWZHHQ WKH IUHTXHQFLHV DQG ZKDW SURGXFW IUHTXHQFLHV WR
ORRN DW.  7KHUH LV VWLOO QRW VLJQLILFDQW FRUUHODWLRQ KRZHYHU EHWZHHQ VLPSOH LQWHUPRGXODWLRQ GLVWRUWLRQ QXPEHUV DQG ZKDW OLVWHQHUV
KHDU.  A PRUH H[WHQVLYH DQG JHQHUDO W\SH RI LQWHUPRGXODWLRQ GLVWRUWLRQ LV SSHcWUaO CRQWaPLQaWLRQ, LQ ZKLFK YHU\ PDQ\
(XVXDOO\ ORJDULWKPLFDOO\ VSDFHG) IUHTXHQF\ WRQHV DUH DSSOLHG DW RQFH WR WKH V\VWHP DQG WKH FRPQELQHG OHYHO RI HQHUJ\
UHVXOWLQJ DW DQ\ RWKHU DXGLR IUHTXHQFLHV LV DQDO\]HG.  7KHUH DUH RI FRXUVH QXPHURXV SRVVLELOLWLHV IRU WKH IUHTXHQFLHV RI DSSOLHG
WRQHV ZLWK 6SHFWUDO CRQWDPLQDWLRQ, EXW DW OHDVW WKHUH'V MXVW RQH UHVXOW FKDUDFWHULVWLF EHLQJ FROOHFWHG IRU DOO WKH SRVVLEOH RUGHUV
RI LQWHUPRGXODWLRQ SURGXFWV!

:KLOH HD, IM, DQG 6SHFWUDO CRQWDPLQDWLRQ DOO ORRN DW HQHUJ\ SURGXFHG DW IUHTXHQFLHV RWKHU WKaQ WKRVH EHLQJ DSSOLHG WR WKH
GHYLFH EHLQJ WHVWHG, D CRPSUHVVLRQ THVW LV D QRQ-OLQHDU GLVWRUWLRQ WHVW WKDW ORRNV DW RQO\ KRZ RXWSXW DW WKH VaPH DSSOLHG
IUHTXHQF\ FKDQJHV DV OHYHO LV LQFUHDVHG.  A FRPSUHVVLRQ WHVW FDQ RQO\ EH GRQH LQ WHUPV RI RXWSXW OHYHO FKDQJHV LQ FRPSDULVRQ
WR H[SHFWHG OHYHOV.

QXDQWLI\LQJ PRVW QRQ-OLQHDU GLVWRUWLRQ UHVXOWV ZLOO EH FRPSOLFDWHG E\ WKH IUHTXHQF\ UHVSRQVH RI ZKDW LV EHLQJ WHVWHG, LQFOXGLQJ
WKH HIIHFWV RI WKH URRP RQ WKH DFWXDO IUHTXHQF\ UHVSRQVH RI ORXGVSHDNHUV.  A IUHTXHQF\ UHVSRQVH YDOOH\ RU D URRP QXOO WKDW
RFFXUV DW D KDUPRQLF IUHTXHQF\ RI LQWHUHVW FRXOG PDNH WKH KDUPRQLF GLVWRUWLRQ RI D ORXGVSHDNHU ORRN IDU EHWWHU WKDQ LW DFWXDOO\
LV.  OPQLPLF'V DELOLW\ WR HDVLO\ PHDVXUH RYHU ZLGH IUHTXHQF\ UDQJHV KHOSV ZLWK WKLV, EXW ZKHQ WHVWLQJ DW ORZ IUHTXHQFLHV LQ
SDUWLFXODU, URRP HIIHFWV PXVW EH DYRLGHG.  7KLV FDQ EH GRQH RXWGRRUV (WKRXJK QRLVH OHYHOV EHFRPH GLIILFXOW WR VXSSUHVV LQ PRVW
DUHDV) DQG/RU E\ FORVH-PLF'LQJ ZLWKLQ DQ LQFK RU VR RI D ORXGVSHDNHU GULYHU.  7KHQ, RI FRXUVH, WKH 6PL OHYHOV DW WKH PLFURSKRQH
ZLOO EH PXFK KLJKHU WKDQ RXW LQ WKH URRP VR LW LV LPSRUWDQW WKDW WKH PLFURSKRQH QRW EH RYHUGULYHQ RU \RX'OO RQO\ VHH LWV
GLVWRUWLRQ.  OPQLMLF40N KDUGZDUH LV FDSDEOH RI RSHUDWLQJ ZHOO DERYH 140GB6PL WR DYRLG VXFK SUREOHPV.
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NRQ-OLQHDU GLVWRUWLRQ EHKDYLRU W\SLFDOO\ JHWV ZRUVH aV VLJQaO OHYHO (SPL RU YROXPH) LV LQcUHaVHd, DQG VR WKH UHODWHG OHYHO
DSSOLHG ZLOO EH D SDUW RI PRVW PHDQLQJIXO QRQ-OLQHDU GLVWRUWLRQ UHVXOWV.  FRU H[DPSOH, VWDWLQJ "0.2% WRWDO KDUPRQLF GLVWRUWLRQ"
UHDOO\ GRHVQ'W PHDQ YHU\ PXFK, EXW "0.2% WRWDO KDUPRQLF GLVWRUWLRQ DW 135GB 6PL DW 40H] DQG 1 PHWHU" FRXOG EH UHOHYDQW.  6R,
ZKHQ PHDVXULQJ KDUPRQLF RU VSHFWUDO FRQWDPLQDWLRQ GLVWRUWLRQ, \RX W\SLFDOO\ ZDQW WR ILQG RXW KRZ WKH VXEMHFW EHKDYHV DV \RX
LQFUHDVH WKH YROXPH UDWKHU WKDQ PDNH MXVW RQH FXUYH.  7KH OPQLMLF40N KDUGZDUH LV SDUWLFXODUO\ ZHOO VXLWHG IRU QRQ-OLQHDU
WHVWLQJ EHFDXVH RI LWV LQKHUHQW KLJK OLQHDULW\ DQG 6PL KDQGOLQJ DELOLW\.

IQ JHQHUDO, NHHS LQ PLQG WKDW QRQ-OLQHDU GLVWRUWLRQ WHVWV ZLOO UHTXLUH WKDW EDFNJURXQG QRLVH OHYHOV EH ORZ HQRXJK WKDW GLVWRUWLRQ
SURGXFWV RI LQWHUHVW DUH GHWHFWDEOH.  7KDW LV, WKH QRLVH OHYHO ZLOO GHWHUQLQH KRZ ZHOO \RX FDQ YHULI\ VRPHWKLQJ DFRXVWLF LVQ'W
GLVWRUWLQJ.
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HaUmRnic DiVWRUWiRn
IQGH[
Vee aOVR: AbRXW DiVWRUWiRQ

TR SURSHUO\ PHDVXUH HDUPRQLF DLVWRUWLRQ ZLWK OPQLMLF, PHDVXUH RQO\ ZKLOH WKH VRXQG V\VWHP LV SOD\LQJ WKe
"LRQJ SLQe SZeeS" SURYLGHG E\ D GRZQORDGHG RU JHQHUDWHG WAV WHVW ÀOH,¬ WKH OPQLMLF THVW TUDFN CD RU
DVD, RU DV RXWSXW IURP WKH VRXQGFDUG RI \RXU FRPSXWHU (VHH WKH VHOHFWLRQ IRU WKDW LQ WKH CRQÀJ PHQX DW WKH WRS
RI WKH OPQLMLF IRUP).¬ UVH RI RWKHU VRXQG VLJQDOV WKDQ WKLV W\SH ZLOO noW SURYLGH PHDQLQJIXO UHVXOWV.¬

TKLV PHDVXUHPHQW ZLOO ZRUN EHVW ZKHQ WKH OPQLMLF LV SRVLWLRQHG UHODWLYHO\ FORVHO\ WR WKH ORXGVSHDNHUV, VR
WKDW VRXQGV FRPLQJ GLUHFWO\ IURP WKH VSHDNHU DUH PXFK VWURQJHU WKDQ WKRVH FRPLQJ UHÁHFWHG IURP HOVHZKHUH.¬
RRRP UHÁHFWLRQV DUH GHWULPHQWDO WR PHDVXUHPHQW RI KDUPRQLF GLVWRUWLRQ.

TKH RYHUDOO SPL OHYHO DQG WKH GLVWRUWLRQ SURGXFWV RU UPV TRWDO, FKRVHQ YLD WKH FKHFNER[HV, ZLOO EH VKRZQ LQ
WUDFHV RQ WKH JUDSK.

TKH PLFURSKRQH DQG VSHDNHU VKRXOG EH KHOG VWLOO RYHU WKH OHQJWK RI VHYHUDO RI WKH WHVW VZHHSV (DSSUR[LPDWHO\
5.5 VHFRQGV HDFK) EHIRUH HDFK JUDSK XSGDWH

HDUPRQLF GLVWRUWLRQ W\SLFDOO\ LQFUHDVHV ZLWK LQFUHDVLQJ RYHUDOO SPL OHYHO, DQG D VWDWHG QXPEHU LV RQO\
PHDQLQJIXO LI H[SUHVVHG DW DQ SPL OHYHO DQG GLVWDQFH IURP WKH GULYHU.¬

AW YHU\ KLJK OHYHOV (>120GBSPL IRU WKH RULJLQDO OPQLMLF, >145GBSPL IRU OPQLMLF40N), DSSUHFLDEOH
GLVWRUWLRQ PD\ EH JHQHUDWHG IURP RYHUGULYLQJ RI WKH OPQLMLF LWVHOI.¬ OQ OPQLMLF40N PLFURSKRQHV, DQ
DWWHQXDWRU VZLWFK LV SURYLGHG IRU KLJKHVW VLJQDO KDQGOLQJ VR WKDW WKH PLFURSRQH FDQ EH SODFHG YHU\ QHDU ZRRIHU
FRQHV ZKHQ PHDVXULQJ GLVWRUWLRQ DW KLJK OHYHOV.¬ MaNe ceUWaLQ WKaW WKe "AWWeQXaWRU XVed" cKecNbR[ (QeaU
ULJKW-WRS RI WKe VcUeeQ) LV cKecNed ZKHQ WKH DWWHQXDWRU LV XVHG VR WKDW VHQVHG SPL OHYHOV ZLOO EH VKRZQ
FRUUHFWO\.¬ TKH VOLGH VZLWFK ZLOO EH WRZDUG WKH PLFURSKRQH WLS ZKHQ WKH DWWHQXDWRU LV NOT LQ XVH.¬ WHEN
TESTING AT HIGH SIGNAL LEVELS, WEAR ADEQUATE HEARING PROTECTION -- DAMAGED
HEARING DOES NOT HEAL.

<RX FDQ SODFH D SHUVLVWHQW ÁRDWLQJ PDUNHU E\ W\SLQJ RQH RI WKH QXPHULFDO EXWWRQV 1 WKURXJK 9 WR SODFH RQ-
WUDFH PDUNHUV RQ WKH SPL DQG WKH THD (LI VKRZQ) WUDFHV, EDVHG RQ WKH SRVLWLRQ RI WKH PRXVH FXUVRU ZKHQ WKH NH\
LV SUHVVHG.¬ COLFN WKH PRXVH RQ WKH PDUNHU UHDGRXW RI WKH SPL OHYHO WR UHPRYH DQ RQ-WUDFH PDUNHU.

DLVWRUWLRQ caQ be dLVSOa\ed aV LQGLYLGXDO GLVWRUWLRQ SURGXFW SPL OHYHOV RU DV SeUceQW (%) RI WKe WRWaO
RXWSXW DW HDFK IUHTXHQF\, XVLQJ WKH "VKRZ aV %" FKHFNER[ WKDW LV QHDU XSSHU ULJKW RI WKH GLVWRUWLRQ SORW.¬ TKH
HQDEOHG GLVWRUWLRQ FRPSRQHQW WUDFHV (2QG WKURXJK 5WK, DQG THD) ZLOO EH VKRZQ DV SHUFHQWDJH, SHU WKH ULJKW D[LV
RI WKH JUDSK, ZKLOH WKH IXQGDPHQWDO ZLOO VWLOO EH VKRZQ DV GBSPL SHU WKH OHIW D[LV RI WKH JUDSK.

<RX FDQ IUHH]H WKH JUDSK WR UHDG PXOWLSOH SRVLWLRQV E\ XVLQJ WKH PDXVH EXWWRQ QHDU WKH WRS OHIW RI WKH
OPQLMLF VFUHHQ.

TKH JUDSK ZLOO DOZD\V GLVSOD\ WKH IUHTXHQF\ UHVSRQVH FXUYH LQ GDUN EODFN, LQGLFDWLQJ WKH HIIHFWLYH SPL OHYHO
VHQVHG DW WKH SRVLWLRQ RI WKH OPQLMLF.¬ IQ DGGLWLRQ, WKH JUDSK FDQ EH FRQÀJXUHG WR GLVSOD\

2QG HDUPRQLF DLVWRUWLRQ OHYHO RU SHUFHQWDJH
3UG HDUPRQLF DLVWRUWLRQ OHYHO RU SHUFHQWDJH
4WK HDUPRQLF DLVWRUWLRQ OHYHO RU SHUFHQWDJH
5WK HDUPRQLF DLVWRUWLRQ OHYHO RU SHUFHQWDJH
2QG WKURXJK 5WK HDUPRQLF DLVWRUWLRQ OHYHOV RU SHUFHQWDJH (TRWDO HDUPRQLF DLVWRUWLRQ, THD, IRU WKH ÀUVW 5

SURGXFWV; IRU XQGDPDJHG ORXGVSHDNHU GLVWRUWLRQ WKHVH KDUPRQLFV QRUPDOO\ GRPLQDWH).

SHH DOVR CRPSUHVVLRQ THVWLQJ, DQRWKHU IRUP RI GLVWRUWLRQ WHVW.
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SSecWUal CRQWaPiQaWiRQ
SSHFWUaO FRQWaPLQaWLRQ UHIHUV WR a PHaVXUHPHQW RI LQWHUPRGXOaWLRQ GLVWRUWLRQ LQGXFHG b\ QXPHURXV
VLPXOWaQHRXV WRQHV ("PXOWLWRQH"), W\SLFaOO\ aSSHaULQJ aV aQ LQFUHaVH LQ WKH QRLVH IORRU ZHOO bHORZ WKH
OHYHOV RI WKH WRQHV, VKRZQ LQ SSHFWUXP AQaO\]HU FXUYHV.  TKH WRQHV XVHG LQ OPQLMIF VRIWZaUH aUH ORJ-
IUHTXHQF\ (FRQVWaQW PXOWLSOH) VSaFHG WR PLQLPL]H WKH OLNHOLKRRG RI KaUPRQLF aQG LQWHUPRGXOaWLRQ
GLVWRUWLRQ SURGXFWV IaOOLQJ aW WKH IUHTXHQFLHV RI aSSOLHG WRQHV.

TKH VRIWZaUH VKRZV WKH VSHFWUXP RI WKH RXWSXW LQ WZR RYHUOaSSLQJ WUaFHV:  LQ BL8E, FRQWaLQLQJ WKH
RYHUaOO RXWSXW IURP WKH PHaVXUHG aXGLR V\VWHP.  AQG LQ 5ED, ZKLFK KaV HQHUJ\ LQ baQGZLGWKV QHaU
WKH aSSOLHG WRQHV UHPRYHG aQG WKH FaOFXOaWHG QRLVH IORRU GLVSOa\HG QXPHULFaOO\. TKH QXPHULFaO YaOXHV
ZLWK aQG ZLWKRXW WKH WRQHV bHLQJ aSSOLHG FaQ bH FRPSaUHG IRU aQ LQGLFaWLRQ RI KRZ PXFK WKH QRLVH
IORRU LV bHLQJ UaLVHG RU ZKaW LW LV bHLQJ UaLVHG WR.   TKH SPL PHWHU ZLOO VKRZ WKH RYHUaOO SPL OHYHO,
LQFOXGLQJ WRQH HQHUJ\, bHLQJ VHQVHG.  TKH QRLVH OHYHO LQFUHaVH ZLOO bH PRUH PaUNHG aV YROXPH OHYHOV
aUH LQFUHaVHG, bXW bH FaUHIXO RI LQFUHaVLQJ YROXPH WRR PXFK WR aYRLG GaPaJH WR HTXLSPHQW RU \RXU
KHaULQJ!

TKHUH ZLOO bH VRPH YaULaWLRQ LQ QRLVH IORRU FaOFXOaWLRQ bHFaXVH FRQWHQW LQ baQGV aURXQG WKH WRQHV PXVW
bH H[FOXGHG aQG HVWLPaWHG IURP WKH QHaUb\ QRQ-H[FOXGHG UHJLRQV. CKaQJHV RI RQO\ a GB RU VR aUH
SURbabO\ QRW PHaQLQJIXO.  TKH A, B, RU C ZHLJKWLQJ FXUYHV FaQ bH aSSOLHG WR WKH PLFURSKRQH SLFNXS WR
HIIHFWLYHO\ VKaSH RU OLPLW WKH IUHTXHQF\ UaQJH bHLQJ aQaO\]HG.  

TKH WRQHV IRU GLUHFW RXWSXW RU IRU WAV ILOH JHQHUaWLRQ FaQ bH FRQILJXUHG ZLWK a FRQILJXUaWLRQ IRUP
ZKLFK aSSHaUV ZKHQ SSHFWUaO CRQWaPLQaWLRQ LV VHOHFWHG.  TKH WRQHV FaQ bH aGMXVWHG ZLWK a VORSH
PaWFKLQJ a ZKLWH (IOaW) RU SLQN (-3GB/RFWaYH) VSHFWUXP.  TRR FORVHO\ SOaFHG WRQHV aW ORZ IUHTXHQFLHV
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VKRXOG bH aYRLGHG, aV WKH H[FOXVLRQ baQGV  aUH abRXW 12.5H] ZLGH aQG ZLOO VWaUW WR FRYHU PRVW RU aOO RI
WKH IUHTXHQF\ VSaFH bHWZHHQ WKH WRQHV.

TKH WHVW FaQ bH XVHG WR LQGLFaWH ZKHQ a V\VWHP LV KaYLQJ WURXbOH UHSURGXFLQJ WKH PXOWLWRQH, KRZHYHU LW
LV OLPLWHG LQ PaQ\ FaVHV WR WKH OHYHO RI WKH H[LVWLQJ QRLVH IORRU LQ WKH URRP.  FRU H[aPSOH, LI WKH QRLVH
IORRU ZHUH aW -55GBSPL, WKHQ LQGXFHG GLVWRUWLRQ OHYHOV QHaU RU bHORZ WKaW FaQQRW bH FOHaUO\ GHWHFWHG. 
AFRXVWLF QRLVH VRXUFHV LQ WKH aUHa VKRXOG bH UHGXFHG LI SRVVLbOH, aQG WKH VHWXS VKRXOG bH aUUaQJHG
IRU Pa[LPXP G\QaPLF UaQJH.

A VWaWHPHQW RI a PHaVXUHPHQW UHVXOW FRXOG bH

 "WLWK [Vpecified mXlWiWone configXUaWion] aQG a OHYHO RI [SPL meWeU] GBSPL aW [diVWance] PHWHUV,  a
QRLVH IORRU RI [..] GBSPL ZaV LQGXFHG."  

TKLV UHVXOW ZRXOG RQO\ bH VLJQLILFaQW, WKRXJK, LI WKH baFNJURXQG QRLVH ZaV ORZ HQRXJK WKaW WKH WHVW
VKRZHG a VLJQLILFaQW LQFUHaVH LQ WKH QRLVH IORRU ZKHQ WKH V\VWHP ZaV GULYHQ.
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CRmSUeVViRn TeVWing
When a well-behaved transducer or amplifier's upper signal level handling is approached it begins to
compress waveforms.  (When not well-behaved, the results of overdriving -- like crackling sounds,
damage, even fire! -- aren't difficult to detect, and so are not addressed here).

This compression effect is frequency dependent and could be subtle (fractions of a decibel) or drastic
(such as when a power amplifier clips).  These overdrive effects could be investigated through Harmonic
Distortion testing, particularly by noticing sudden increases in 2nd or 3rd harmonic output as level is
increased.  

OmniMic compression testing senses change from expected output level at fXndamenWal applied
frequencies.  This can happen in loudspeakers, power amplifiers (particularly low-feedback types) or
even in microphones. 
[SR iW iV imSRUWaQW WhaW Whe OmQiMic beiQg XVed iV QRW beiQg VXbjecWed WR SPL leYelV higheU WhaQ iW caQ haQdle TXiWe
liQeaUl\:  abRXW 120dBSPL fRU OmQiMic V2, RU 145dBSPL fRU OmQiMic40k.  If QeceVVaU\ ZiWh a V2 micURShRQe, mRYe
Whe micURShRQe fXUWheU fURm Whe lRXdVSeakeU].

In OmniMic compression tests, the WeVW VWimXlXV mXVW come fUom Whe comSXWeU or from an external
DAC or soundcard driven by the computer.  After the highest level of a series of sweeps (as you can
configure, in terms of nominal power or drive voltage) is reached, the family of response curves is
analy]ed to determine how much and at what frequency the result was found to fall short of the expected
output.  You can view the result in terms of equivalent applied power at 4 or 8 ohms, applied voltage, or
resulting sound pressure level.  This is from a test of a small earphone coupled to an OmniMic40k,
shown in terms of output SPL:

https://libinst.com/OMforDayton/OnlineHelpDemo/cnt.htm
https://libinst.com/OMforDayton/OnlineHelpDemo/idx.htm
https://libinst.com/OMforDayton/OnlineHelpDemo/hs80.htm
https://libinst.com/OMforDayton/OnlineHelpDemo/hs80.htm


The color bar at the right of the plot shows how many decibels of compression happened at frequencies 
and levels shown in that color: dark blue for no compression, dark red for 0.5dB or greater compression 
in the example. Notice in the example that there appears to be no compression at all seen near 1300H] 
at the drive levels applied - it is possible that "negative compression" can also occur when nonlinearities 
cause resonances to move in frequency (such 'negative compressions' aren't quantified in that graph). 
At other frequencies, you can see the compression amount increase from ]ero through 0.1dB, 0.2dB, 
etcetera.  Around 450H], you can see that compression has only barely begun at the applied drive 
levels.  Usually, you want the display to assume the output level is monotonically increasing, even 
though measurement noise or other issues may cause that not appear to be the case.  In the Options 
menu of a compression display you can experiment with showing both upward and downward apparent 
compression.



Loudspeaker compression behavior can also be even more complex, such as when it results from 
heating over some time duration and so varies by how long a test is run.  In the OmniMic compression 
tests, the drive power is applied over less than half a second length, repeated every 683 milliseconds and 
is applied increasing from low levels, so that higher power levels where compression begins to occur 
should not yet begin to generate much heat in loudspeaker drivers.  Still, if you are repeating a 
compression test on the same loudspeaker several times, give it some minutes of rest between runs.

These tests can be ***LOUD***, VWUeVVfXl, or damaging Wo eTXiSmenW and Whe heaUing of humans 
nearby.  When the compression test is about to begin, you'll see a (maybe annoying) ZaUning, and you
do need to Wake that warning seriously!  So it is also given here:

____ 

To arrange a compression test, use the "Config --> Compression Test" menu when you are on the 
Frequency Response tabsheet.  In this form  you must select the directory and a file heading under 
which the compression test measurement data is to be saved.  The effective WeVW fUeTXenc\ Uange can 
and (usually should) be limiWed to help avoid damage to loudspeaker components -- and to the ears of 
anyone in the test area! For example, so that excessive low frequency power doesn't get applied to a 
connected tweeter or a person within earshot.

Here, you also select the sweep step si]e and how far in 
decibels (below maximum) you want the sweeps to start.  Then, 
you must configure the power level for the test.
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On the form that appears when you click the "Configure Power" button, select the test power level (in 
equivalent 4 or 8 ohm levels)and then click "Play Level Sweep".  The program will apply a swept signal 
at a level some dB below maximum allowing for you to arrange for the needed voltage drive. 
You are to turn up the gain (volume) of your amplifier (or preamplifier, or perhaps Windows Soundcard 
setting) to achieve a 2.83Vrms sweep level.  The easiest way to do that is with the PhotoLink device, 
though it can also be done with a 55H] tone and an AC voltmeter or DVM.  (If you are interested only in 
SPL and not how much voltage or power will compress your speaker, you can just adjust by ear to how 
loud you'd expect that voltage to play).  Then click "Done" and start the sweep test in the Play Adjust 
form.  Sweeps will be applied starting from a low level and increasing every few.

ShRXld WhingV geW RXW Rf hand and \RX VWaUW heaUing bad nRiVeV, \RX can click
Whe HalW bXWWRn!!

When the sweeps have completed (or you have Halted the process), a compression graph will be
displayed.

You can re-display results of previous tests using the "Plot from files" button.



ConWenWV - Inde[

ReYerb/ETC
IQGH[

Reverberation LV D PHDVXUH RI KRZ TXLFNO\ VRXQG UHÁHFWLRQV GLH GRZQ LQ D URRP, DQG ZLOO GHSHQG RQ WKH IUHTXHQF\ UDQJH RI WKH VRXQG, WKH VL]H DQG VKDSH RI WKH URRP,
ZKDW LV LQ WKH URRP, DQG KRZ WKH URRP VXUIDFHV DUH FRQVWUXFWHG.¬ DHWHUPLQDWLRQ RI RT60 FDQ EH PDGH XVLQJ¬ WKLV WRRO.

ETC VWDQGV IRU "EQHUJ\-TLPH CXUYH", ZKLFK LV D VLPLODU GLVSOD\, EXW ZKLFK VKRZV LQGLYLGXDO UHÁHFWLRQ VSLNHV PRUH FOHDUO\ WR KHOS LQ ORFDWLQJ ZKHUH WKH\ DUH FRPLQJ
IURP.¬ TKLV GLVSOD\ LV DOVR DEOH WR FDOFXODWH "Speech Transmission Index" (STI) IRU DXGLWRULXP DQG KDOO DFRXVWLFV HYDOXDWLRQV.

A WKLUG GLVSOD\ RSWLRQ "Log IR" VKRZV WKH GB OHYHO RI WKH IPSXOVH UHVSRQVHV (OLNH WKH RQH DW WKH ERWWRP RI WKH FUHTXHQF\ RHVSRQVH WDE SDJH, EXW LQ D GHFLEHO IRUPDW), D
YHU\ VLPLODU UHVXOW WR WKH ETC LQ PRVW FDVHV.

TKHVH WHVWV PXVW EH GRQH ZKLOH WKH VRXQG V\VWHP LV SOD\LQJ the "long sine sweep" test signals¬ (DV GRZQORDGHG IURP WKH DD\WRQ AXGLR VLWH, RU RII RI WKH OPQLMLF THVW
TUDFN CD RU DVD, D JHQHUDWHG WAV ÀOH, RU SOD\HG RXW IURP WKH VRXQGFDUG RI \RXU FRPSXWHU).¬ UVH RI RWKHU VRXQG VLJQDOV ZLOO noW SURYLGH PHDQLQJIXO UHVXOWV!

RHYHUb (RT60)

OPQLMLF SURYLGHV D JUDSK RI WKH UHYHUEHUDWLRQ GHFD\ FXUYH.¬ A SURSHUO\ GRQH UHYHUEHUDWLRQ GHFD\ FXUYH ZLOO GURS 40 GHFLEHOV (GB) RU PRUH, UHODWLYHO\ VPRRWKO\, IURP OHIW
WR ULJKW.¬ UVLQJ WKH PRXVH FXUVRU RQ WKH JUDSK DQG WKH PRXVH EXWWRQ,¬ \RX FDQ REWDLQ D PHDVXUH RI WKH RT60 YDOXH -- WKH WLPH QHHGHG IRU D UHYHUEHUDQW ÀHOG IDOOLQJ DW WKDW
UDWH WR GLH GRZQ E\ 60 GHFLEHOV.

SHW WKH YDOXH RI WKH "IQWHJUDWLRQ WLPH" WR D YDOXH DSSUR[LPDWHO\ HTXDO WR WKH H[SHFWHG RT60 RI WKH URRP (DURXQG 500 PLOOLVHFRQGV W\SLFDOO\).¬ TKH RSWLPXP YDOXH LV WKH
RQH WKDW PDNHV WKH GHFD\ OLQH WKH VWUDLJKWHVW DQG ORQJHVW.

SHW WKH ORZHU DQG XSSHU IUHTXHQF\ OLPLWV WR GHÀQH HDFK IUHTXHQF\ UDQJH RYHU ZKLFK \RX ZLVK WR PHDVXUH.¬ TKH ZLGWK RI WKH UDQJH ZLOO EH GLVSOD\HG LQ H] DQG LQ
OFWDYHV.¬ II \RX ZLVK WR IRUFH WKH FRQWUROV WR KROG FXUUHQW QXPEHU RU RFWDYHV RI UDQJH, FOLFN WKH VPDOO "ORFN" LFRQ DQG WKH FRQWUROV ZLOO WUDFN DFFRUGLQJO\.¬ COLFN DJDLQ WR
XQORFN.¬¬

COLFN RQ WKH JUDSK WR GHÀQH D OLQH parallel WR WKH GHFD\ FXUYH.¬ TKH VORSH RI WKLV FXUYH GHÀQHV WKH YDOXH RI RT60, ZKLFK ZLOO EH GLVSOD\HG RQ WKH VFUHHQ XQWLO WKH QH[W
JUDSK XSGDWH.¬ TKLV PD\ EH HDVLHU WR GR LI \RX ÀUVW IUHH]H WKH JUDSK ZLWK WKH PDXVH EXWWRQ DW WRS OHIW RI WKH OPQLMLF VFUHHQ.

ETC (EQHUJ\-TLPH CXUYH)

TKH FXUYH VKRZQ LV WKH HQHUJ\ UHODWLYH WR WKH OHYHO RI WKH HQHUJ\ LQ WKH ÀUVW SHDN DV DQ LPSXOVH FRPHV IURP WKH VSHDNHU DQG UHÁHFWV DURXQG WKH URRP.¬ IQ RWKHU ZRUGV,
LPDJLQH WKH VSHDNHU VHQW RXW D VXGGHQ SXOVH UDWKHU WKDQ WKH VZHHS WKLV WHVW XVHV.¬ (OPQLMLF FDOFXODWHV UHVXOWV HTXLYDOHQW WR D SXOVH XVLQJ D VZHHS DV WKH VZHHS LV EHWWHU DW
UHMHFWLQJ QRLVH DQG GLVWRUWLRQ).¬ TKH ÀUVW VSLNH LQ WKH ETC LV WKH RULJLQDO DW 0GB DQG 0PVHF WLPH, XVXDOO\ D GLUHFW VLJQDO IURP WKH VSHDNHU.¬ TKH IROORZLQJ RQHV DUH DV
UHÁHFWHG IURP WKH YDULRXV VXUIDFHV DURXQG WKH URRP.¬ YRX FDQ RIWHQ KROG D SLHFH RI DFRXVWLF DEVRUEHU (DFRXVWLF WLOH RU HYHQ D SLOORZ) QHDU VXUIDFHV QHDU WKH VSHDNHU RU
PLFURSKRQH WR LGHQWLI\ WKH VRXUFHV RI UHÁHFWLRQV.¬ TKH FRQWUROV DW WKH WRS RI WKH IRUP DOORZ \RX WR ÀOWHU WKH ETC WR LQFOXGH RQO\ FHUWDLQ IUHTXHQF\ UDQJHV.

OPQLMLF FDQ VDYH DQG UHFDOO (DV AGGHG ETC FXUYHV) ETC PHDVXUHPHQW ÀOHV, DOORZLQJ PXOWLSOH FXUYHV WR EH VKRZQ VLPXOWDQHRXVO\.¬ CXUYH ÀOHV FDQ DOVR EH VPRRWKHG
EHIRUH VDYLQJ, WR KHOS LQ LQWHUSUHWDWLRQ.

WKHQ LQ ETC PRGH DQG RSHUDWLQJ ZLWK IXOO EDQGZLGWK, \RX FDQ DOVR KDYH OPQLMLF FDOFXODWH WKH "SSHHcK TUaQVPLVVLRQ IQGH[" (STI) RU WKH "RDSLG SSHHFK
TUDQVPLVVLRQ IQGH[" (RASTI, D VLPLODU EXW OHVV LQWHQVLYH YHUVLRQ).¬ TR XVH WKLV SOD\ WKH ORQJ VZHHS WHVW VLJQDO IURP WKH V\VWHP EHLQJ WHVWHG (W\SLFDOO\ D SXEOLF DGGUHVV RU
WKHDWHU VRXQG V\VWHP) DQG SXW WKH PLFURSKRQH DW WKH VHDWLQJ SRVLWLRQV.¬ IW PD\ WDNH VHYHUDO VZHHSV IRU WKH STI RU RASTI WR DSSHDU.¬ TKHVH DUH YHU\ LQWHQVLYH FDOFXODWLRQV,
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VR WKH XSGDWH UDWH ZLOO JHQHUDOO\ EH VORZHG ZKHQ FDOFXODWLQJ STI RU RASTI.¬ A UHVXOW RI "1" LV SHUIHFW, "0" ZRXOG EH ZRUVW WKDW FDQ EH H[SUHVVHG.¬ GRRG VLJQDO WR QRLVH LV
GHVLUDEOH ZKHQ PDNLQJ WKH PHDVXUHPHQW, VR SOD\ WKH WHVW VLJQDO ORXGO\ HQRXJK.



ConWenWV - Inde[

Bass Decay
IQde[
UVe WKe BaVV Deca\ aQaO\]eU IRU a QRQ-VWaQdaUd PeaVXUe RI KRZ baVV eQeUJ\ deca\V LQ a URRP.¬ UVe RQO\
OPQLMLc "baVV VZeeS" WUacNV WR SeUIRUP WKLV WeVW.

WKeQ a baVV QRWe LV VWRSSed ZLWKLQ PXVLc, WKe VRXQd LQ WKe URRP aW VRPe IUeTXeQcLeV Pa\ VWLOO cRQWLQXe IRU VRPe
WLPe.¬ TKaW LV becaXVe WKe VRXQd UeÁecWV bacN aQd IRUWK beWZeeQ ZaOOV, UeVRQaWLQJ aQd IRUPLQJ "PRdeV" beIRUe
eYeQWXaOO\ d\LQJ dRZQ.¬ TKLV LV QRW aOWRJeWKeU bad aQd VRPe UeLQIRUcePeQW LV QRUPaOO\ deVLUabOe IRU QaWXUaO
VRXQdLQJ SOa\bacN, bXW \RX ZRXOd OLNe WR NeeS LW XQdeU cRQWURO aQd QRW KaYe VRPe QRWeV VRXQdLQJ PXdd\ RU
OLQJeULQJ PXcK ORQJeU WKaQ RWKeUV.

TKe WRS JUaSK RQ WKe BaVV Deca\ dLVSOa\ VKRZV WKe IUeTXeQc\ UeVSRQVe RI WKe baVV UaQJe, VLPLOaU WR WKaW VKRZQ
ZLWK WKe FUeTXeQc\ ReVSRQVe aQaO\]eU.¬ TKe bRWWRP JUaSK VKRZV KRZ ORQJ LW WaNeV WKe VRXQd WR deca\ aW eacK
IUeTXeQc\.¬ AV VKRZQ RQ WKe OeJeQd WR WKe ULJKW RI WKe deca\ JUaSK, WKe ZKLWe aUea e[WeQdV XSZaUd WR LQdLcaWe
ZKeQ WKe OeYeO dURSV QR PRUe WKaQ 5 decLbeOV (dB).¬¬ TKe OLJKW bOXe LQdLcaWeV ZKeQ WKe OeYeO KaV dURSSed beWZeeQ
5dB aQd 10dB, eWc.

AW WKe bRWWRP LV a cKecN bR[ OabeOed "adMXVW fRU UeVSRQVe".¬¬ TKLV aIIecWV ZKeWKeU WKe YaULaWLRQV LQ UeOaWLYe baVV
VWUeQJWK aUe LQcOXded ZKeQ caOcXOaWLQJ WKe deca\ JUaSK.
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ZKeQ WKe "adMXVW IRU UeVSRQVe" bR[ LV XQcKecNed, WKe baVV deca\ VKRZQ dReV QRW WaNe WKe IUeTXeQc\ UeVSRQVe
LQWR accRXQW.¬ AOO decLbeO OeYeOV aUe ZLWK UeVSecW WR ZKaWeYeU WKe UeVSRQVe OeYeO LV aW eacK IUeTXeQc\.¬ AW
IUeTXeQcLeV ZKeUe WKeUe LV ORZeU RYeUaOO RXWSXW (aV VKRZQ RQ WKe XSSeU JUaSK), WKe deca\ Pa\ aSSeaU WR be
ORQJeU WKaQ acWXaO becaXVe RI bacNJURXQd QRLVe LQ WKe URRP WKaW LV LQVeSaUabOe IURP WKe ORZ baVV OeYeOV.

ZKeQ WKe bR[ LV cKecNed, WKe decLbeO OeYeOV aUe ZLWK UeVSecW WR WKe bOXe OLQe VKRZQ RQ WKe IUeTXeQc\ UeVSRQVe
JUaSK.¬ FRU LQVWaQce, LI WKe OLQe LV aW 70dB SPL, WKeQ WKe ZKLWe aUea RI WKe BaVV Deca\ JUaSK VKRZV KRZ ORQJ LW
WaNeV beIRUe WKe OeYeO dURSSed beORZ 65dBSPL (WKaW LV, 70dBSPL PLQXV 5dB), WKe OLJKW bOXe VKRZV KRZ ORQJ
beIRUe WKe OeYeO dURSSed WR 60dBSPL, eWc.¬

OSeUaWLQg NRWeV:
¬

WKeQ ZRUNLQJ ZLWK WKe "adMXVW IRU UeVSRQVe" bR[ cKecNed, \RX ZRXOd QRUPaOO\ VeW WKe bOXe OLQe (cOLcN LQVLde
Whe BaVV ReVSRQVe gUaSh) WR be LQ WKe XSSeU, PRVW ÁaW, UeJLRQ RI WKe BaVV ReVSRQVe cXUYe.

TKe PLcURSKRQe VKRXOd be SOaced RXW LQ WKe URRP, PeaVXULQJ aW YaULRXV OLVWeQLQJ SRVLWLRQV.¬ YRX caQ WU\
UeORcaWLQJ VXbZRRIeUV RU PaLQ VSeaNeUV, RU OLVWeQLQJ cKaLUV WR ÀQd RSWLPXP ORcaWLRQV IRU WKeVe.¬ FRU ÁRRU
YLbUaWLRQV, VSLNeV RU SadV beORZ VXbZRRIeU bR[eV caQ aOVR aIIecW WKe baVV deca\ (QRW aOZa\V IRU WKe beWWeU).

RePePbeU WKaW WKe UeVSRQVe LV VWURQJO\ SRVLWLRQ deSeQdeQW.¬ OSWLPL]e WKe ZRRIeU SOacePeQWV aQd
eTXaOL]aWLRQ IRU beVW RYeUaOO UeVXOWV aW aOO OLVWeQLQJ SRVLWLRQV.¬ TKLV LV JeQeUaOO\ eaVLeU WR accRPSOLVKed LI PXOWLSOe
VXbZRRIeUV aUe XVed.

SORZ deca\V VKRXOd be OeVV bRWKeUVRPe WR WKe eaUV LI UeVSRQVe OeYeO LV UedXced aW WKe SURbOePaWLc
IUeTXeQcLeV.¬¬ II \RX aUe XVLQJ aQ eTXaOL]eU LQ WKe URRP, \RX caQ UedXce \RXU V\VWeP'V UeVSRQVe WR accRPSOLVK
WKLV.¬ YRX caQ XVe WKe "adMXVW IRU UeVSRQVe" cKecNbR[ WR KeOS ÀQd a WUade RII beWZeeQ WLJKWeU baVV aQd ÁaW 
UeVSRQVe.¬ BXW LQ JeQeUaO, deca\ VSeed QRUPaOO\ IROORZV WKe RYeUaOO IUeTXeQc\ UeVSRQVe cXUYe.



ConWenWV - Inde[

Reading ValXes on Graphs
Inde[

You can position the mouse cursor on most graphs to read data values corresponding to the vertical and
hori]ontal location of the pointer.¬ While the cursor is placed there, auto scaling Zill be temporaril\ disabled.¬
Move the mouse cursor outside of all graph areas to alloZ graphs to autoscale Zhen.

Also see "Tracking On-Trace Markers".
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ConWenWV - Inde[

ScaOiQg GUaShV
Inde[

The YaUioXV gUaShV and Whe SPL meWeU diVSla\ can be Vcaled aV VXiWV Whe XVeU.¬ OU Whe\ can be VeW Wo aXWomaWicall\
Vcale (YeUWicall\ oU meWeU Uange).¬ Each gUaSh haV VeYeUal aUUoZ bXWWonV WhaW, Zhen clicked, Zill adjXVW Vome of iWV
cooUdinaWeV.

TheVe comSUeVV oU e[Sand Whe cXUYeV YeUWicall\

TheVe moYe Whe cXUYeV XS oU doZn YeUWicall\.¬ YoX VhoXld WXUn off aXWomaWic Vcaling if \oX ZanW Wo
adjXVW WheVe manXall\

TheVe adjXVW Whe hoUi]onWal YalXe of Whe lefW oU UighW boUdeUV of Whe gUaSh

AXWomaWic Vcaling Zill be WemSoUaUil\ diVabled ZheneYeU Whe moXVe cXUVoU iV oYeU a gUaSh, Wo keeS iW VWable
Zhile Ueading daWa SoinW YalXeV.

In addiWion, Whe enWiUe OmniMic Sanel can be enlaUged oU UedXced.

OmniMic backgUoXndV can be conÀgXUed Vo WhaW Whe SloW backUoXndV aUe ZhiWe oU in Vome defaXlW coloUV.¬
ThiV VeWWing Zill be UemembeUed fUom VeVVion Wo VeVVion.¬ The ZhiWe backgUoXnd cannoW be aSSlied Wo
OVcilloVcoSe SloWV, hoZeYeU, WheVe Zill Uemain gUeen.¬ The VelecWion foU WhiV iV XndeU Whe "ConÀg" menX.
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ConWenWV - Inde[

TUacNLQJ OQ-TUace MaUNeUV
US Wo 9 SeUViVWenW "ÁRaWiQg" maUkeUV can be Slaced on a liYe WUace of FUeTXenc\ ReVSonVe, FFT oU RTA
SSecWUXm, oU HaUmonic DiVWoUWion SPL and THD WUaceV.
PoViWion Whe moXVe cXUVoU oYeU Whe gUaSh aW Whe fUeTXenc\ \oX ZanW Whe maUkeU Slaced aW, and WaS one of Whe ke\V
foU "1" WhUoXgh "9".¬¬
TaSSing "0" Zill alloZ \oX Wo cleaU all ÁoaWing maUkeUV.¬¬
RighW-clicking on a ÁoaWing maUkeU Zill alloZ \oX Wo deleWe iW indiYidXall\.¬
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ConWenWV - Inde[

PUinWing GUaShV
Inde[

PUinW Whe cXUUenW OmniMic VcUeen image b\ clicking on Whe PUinW menX.¬ YoX can VelecW Whe SUinWeU Wo XVe ZiWh Whe
"PUinWeU SeWXS" menX on Whe main OmniMic VcUeen.¬ On moVW SloWV (bXW noW WaWeUfallV oU PolaU diVSla\V) \oX can
alVo SUinW fUom a SoS-XS menX WhaW aSSeaUV Zhen \oX UighW-click on Whe gUaSh.

When a FUeTXenc\ ReVSonVe gUaSh iV VhoZn ZiWh mXlWiSle "Added" cXUYeV (fUom ÀleV), Whe image WhaW Zill be
SUinWed inclXdeV a liVW of Whe ÀleV XVed foU each cXUYe.¬ BecaXVe of Whe limiWed VSace foU VhoZing Whe Àle nameV,
VhoUW Àle nameV aUe Uecommended.

If \oX ZanW Wo SUinW onl\ an indiYidXal gUaSh (ZiWhoXW Whe bXWWonV oU conWUolV of Whe UeVW of Whe image), \oX can
geW a clean coS\ of iW b\ XVing Whe "SnaSVhoW" menX Wo VaYe Whe image Wo diVk in YaUioXV foUmaWV,¬ and XVing a
gUaShicV SUogUam (VXch aV PainWBUXVh) Wo SUinW Whe image.
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ConWenWV - Inde[

SaYing GUaSh PicWXUeV WR DiVk ("SnaSVhRW")
IQde[

YRX caQ VaYe a high TXaOiW\ SicWXUe ÀOe Rf Whe cXUUeQW gUaSh b\ cOickiQg RQ Whe SQaSVhRW PeQX.¬ TheVe aUe XVefXO fRU iQcOXdiQg iQWR
UeSRUWV RU SXbOiVhed dRcXPeQWaWiRQ, RU fRU SUiQWiQg RXW VeSaUaWeO\ XViQg a gUaShicV SURgUaP. BXWWRQV aQd cRQWUROV VhRZQ RQ Whe
gUaShV ZiOO QRW be VaYed WR Whe ÀOe.¬ HRZeYeU, if \RX haYe PXOWiSOe cXUYeV (fURP daWa ÀOeV) RQ a FUeTXeQc\ ReVSRQVe SORW, a OegeQd
caQ be iQcOXded iQ Whe gUaSh ideQWif\iQg Whe cXUYeV ZiWh Whe ÀOeV.¬ YRX caQ aOVR eOecW WR add VRPe QRWeV WR aSSeaU ZiWh Whe SORW.¬

OQ PRVW SORWV (QRW iQcOXdiQg WaWeUfaOOV RU PROaU diVSOa\V) \RX caQ aOVR cRPPaQd a VQaSVhRW fURP a SRS-XS PeQX WhaW aSSeaUV ZheQ
\RX UighW-cOick RQ Whe gUaSh.

YRX ZiOO be SURPSWed fRU a ÀOe QaPe.¬ FiOeV caQ be VaYed aV biWPaSV, PNG ÀOeV, JPGV, PDFV, RU aV VcaOabOe WMF PeWaÀOeV.¬
MeWaÀOe RU PDF diVSOa\V caQ be VcaOed VPaOOeU RU OaUgeU (ZheQ XVed ZiWh caSabOe VRfWZaUe Oike PRVW ZRUd SURceVVRUV) ZiWhRXW ORVV
Rf UeVROXWiRQ.¬ BiWPaSV aUe PRUe XQiYeUVaOO\ VXSSRUWed, bXW Pa\ QRW e[SaQd RU cRPSUeVV aV ZeOO ZheQ iQVeUWed iQWR dRcXPeQWV.¬
JPGV RU PNGV aUe ideaO fRU SRVWiQg RQ iQWeUQeW Zeb ViWeV RU diVcXVViRQ bRaUdV.
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ConWenWV - Inde[

FUee]iQg Whe GUaShV
Inde[

By default, the OmniMic graphs and meters update, continually.¬ It is always live.¬¬

At times you may wish to keep a graph steady for inspection or for reading off data points using the mouse
cursor.¬ This is easily accomplished by clicking the Pause button at the top left of the OmniMic screen.¬¬

To set it running again, click the Play button.
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SaYiQg DaWa FiOeV WR DiVN
IQdH[

DaWa ÀOHV caQ bH VaYHd WR dLVN b\ cOLcNLQJ RQ WKH FLOH PHQX.¬ IW ZLOO bH VaYHd LQ aQ ASCII WH[W IRUPaW LPSRUWabOH
LQWR VSUHadVKHHW SURJUaPV.

FUHTXHQc\ UHVSRQVH daWa (".IUd") ÀOHV VaYHd WKLV Za\ caQ bH UHORadHd bacN LQWR WKH OPQLMLc SURJUaP dLVSOa\
XVLQJ WKH AddHdCXUYHV PHQX.¬ AddHdCXUYHV Pa\ bH ORadHd LQdLYLdXaOO\ RU a OLVW RI cXUYH ÀOHV caQ bH ORadHd RU
VaYHd IRU IaVW UHcaOO RI a JURXS RI cXUYHV.

YRX caQ aOVR VHOHcW a daWa ÀOH VaYH RSHUaWLRQ IRU PRVW SORWV IURP a SRS-XS PHQX WKaW aSSHaUV ZKHQ \RX ULJKW-
cOLcN RQ WKH JUaSK.¬ FRU FUHTXHQc\ RHVSRQVH SORWV, WKHUH aUH aOVR RSWLRQV IRU HaV\ aXWR-LQcUHPHQWLQJ ÀOH QaPH
JHQHUaWLRQ IRU PaNLQJ a VHULHV RI UHOaWHd PHaVXUHPHQWV, SaUWLcXOaUO\ KHOSIXO ZKHQ \RX aUH cROOHcWLQJ cXUYHV IRU a
PROaU DLVSOa\.

TR VaYH LQ LPSXOVH UHVSRQVH aV a WAV ÀOH, ULJKW-cOLcN LQ WKH IPSXOVH RHVSRQVH (ORZHU) SORW LQ WKH FUHTXHQc\
RHVSRQVH SaJH.¬ TKH WLPH OHQJWK RI WKH VaYHd ÀOH ZLOO bH abRXW 620PVHc, aW WKH PHaVXUHPHQW VaPSOH UaWH
(48NVSV, RU 96NVSV IRU OPQLMLc40N).

TKH daWa cXUYH UHORadLQJ IHaWXUH ZRUNV RQO\ IRU FUHTXHQc\ RHVSRQVH aQd EQHUJ\-TLPH CXUYH (ETC) ÀOHV.¬ OWKHU
W\SH ÀOHV VKRXOd bH VaYHd WR dLVN aV JUaSKLc "VQaSVKRWV" LI WKH SORWV aUH UHTXLUHd OaWHU.
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TeVW SLgQaOV aQd FLOeV
Index
OmniMic test signal files can be downloaded from the Dayton Audio site for playback from external players.

You can also save OmniMic internally generated test signals to files yourself from the OmniMic software using
the "Save Stimulus as WAV" submenu under the "Files" menu.  Note that the files generated will NOT be
affected by the Run/Pause button.

You can also drive the amplifier/speaker system from the computer soundcard using the Config menus.  If you
have more than one soundcard or DAC device, you can also select it from the same menus. When running from
the soundcard, audio output will stop when OmniMic is paused or when you are saving a data file, and will mute
if you hit the Esc key (F12 will turn it back on).  When playing a signal for the 96kbps OmniMic40k, make sure
that the soundcard is configured in the Windows settings to play at least at a 96kbps sample rate!  This setting
can be found through the Windows' Sound Controls use the "sound card settings" menu item under OmniMic's

"Config" menu and follow the directions.

In most measurements, tracks in WAV, FLAC or MP3 format can be used for playback from computer systems or
MP3 players.  If using MP3, use one of the higher quality type MP3 compression formats (128k or better) for
best results. Some ripping programs may do better than others in providing usable MP3 test tracks.  For
Frequency Response measurement using MP3, avoid using the Pseudo Noise stimulus signal.

PleaVe noWe WhaW an MP3 Àle or a normal CD pla\er pla\ing a Redbook CD (VXch aV Whe original OmniMic
WeVW Vignal CD or DVD) doeV noW haYe VXfÀcienW bandZidWh for XVe ZiWh OmniMic40k microphoneV be\ond
20kH].¬ Use a FLAC or WAV file as described above to play the proper 96k type signal through a capable audio
player device.  You can use the Omnimic CD or DVD with OmniMic40k, but usable results will result only up to
20kHz.  Note that most TOSLINK optical interfaces also support only up to 22kHz output.
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D\namic Range Considerations
MeaVXUePeQW caSabLOLW\ LV OLPLWed b\ WKe d\QaPLc UaQge Rf bRWK WKe eTXLSPeQW aQd WKe eQYLURQPeQW. 
D\QaPLc UaQge LV WKe dLffeUeQce LQ decLbeOV beWZeeQ WKe QRLVe fORRU aQd WKe KLgKeVW OeYeOV WKaW caQ be
PeaVXUed ZLWK acceSWabOe dLVWRUWLRQ.  OPQLMLc aQd OPQLMLc40N aUe deVLgQed aV PeaVXUePeQW
PLcURSKRQeV LQWeQded SULPaULO\ fRU XVe LQ deWeUPLQLQg fUeTXeQc\ UeVSRQVeV aQd UeOaWed
cKaUacWeULVWLcV.Rf aXdLR V\VWePV.  TKe VPaOO VL]eV Rf WKe caSVXOeV XVed, ZKLOe gRRd fRU PLQLPL]LQg
dLUecWLRQaOLW\, dR UeVXOW LQ PRUe bacNgURXQd QRLVe WKaQ ZRXOd RccXU ZLWK, fRU LQVWaQce, 1 LQcK caSVXOeV
LQ W\SLcaO PXVLc UecRUdLQg PLcURSKRQeV*.  T\SLcaOO\ acRXVWLc bacNgURXQd QRLVe LQ URRPV ZKeUe
UeVSRQVe PeaVXUePeQWV aUe dRQe ZLOO be KLgKeU WKaQ WKe LQKeUeQW QRLVe Rf WKe PLcURSKRQeV.

TKe OPQLMLc40N caSVXOeV aUe SaUWLcXOaUO\ VPaOO, aQd WKe eTXaOL]aWLRQ XVed WR fOaWWeQ WKeP WR 40NH]
LQcUeaVeV effecWLYe QRLVe VeeQ LQ WKe KLgKeVW RcWaYe. TKLV ZLOO be PRVW eYLdeQW LQ SSecWUXP AQaO\]eU
dLVSOa\V abRYe 20NH], ZKeUe WKe eOecWURQLc QRLVe fORRU LV VeeQ WR ULVe.  AddLWLRQaO QRLVe abRYe 30NH]
aOVR LV eYLdeQW becaXVe Rf QRLVe-VKaSLQg XVed LQ WKe cRQYeUWeU cKLS LQVLde WKe PLcURSKRQe.

TR Pa[LPL]e WKe d\QaPLc UaQge XVe WKe KLgKeVW gaLQ VeWWLQg Rf WKe VOLdeU aW XSSeU ULgKW WKaW dReV QRW
RYeUdULYe WKe cRQYeUWeU cLUcXLWU\.  WKeQ WKaW XSSeU OLPLW LV aSSURacKed, a ZaUQLQg ZLOO aSSeaU RQ
OPQLMLc'V VcUeeQ WeOOLQg \RX WR WXUQ LW dRZQ.

WLWK WKe OPQLMLc40N, WKe XSSeU SPL OLPLW caQ be LQcUeaVed b\ VOLdLQg WKe -24dB aWWeQXaWRU VZLWcK RQ 
WKe PLcURSKRQe bRd\ WRZaUd WKe bacN Rf WKe PLcURSKRQe bRd\.  WKeQ VZLWcKed WR WKLV SRVLWLRQ, be 
VXUe WR PaUN WKe "aWWeQXaWRU XVed" cKecNbR[ aW WKe XSSeU ULgKW Rf WKe fRUP VR WKe VRfWZaUe NQRZV WR 
QXPeULcaOO\ accRXQW fRU WKe aWWeQXaWLRQ.  IQ WKLV SRVLWLRQ WKe eOecWURQLc QRLVe fORRU ZLOO be LQcUeaVed, VR 
XVe WKe -24dB aWWeQXaWRU RQO\ ZKeQ UeTXLUed WR KaQdOe YeU\ KLgK SPL OeYeOV.  WKeQ WKe aWWeQXaWRU LV 
XVed, WKe gaLQ VOLdeU VKRXOd be aV faU WR WKe ULgKW aV cRQdLWLRQV ZLOO aOORZ.
Of cRXUVe, Lf \RX aUe KLgK eQRXgK LQ OeYeO WR Qeed WKe aWWeQXaWRU VZLWcK, \RX VKRXOd SURbabO\ aOVR be 
XVLQg heaUing SURWecWiRn Lf \RX aUe LQ WKe URRP ZLWK LW!!
___
*While Whe higher noiVe floor in moVW caVeV ZoXld preclXde XVing OmniMic40k aV a recording microphone, iW mighW be XVed for 
pickXp in Yer\ high SPL and Zide bandZidWh ViWXaWionV needing flaW reVponVe, VXch aV ZiWh percXVVion inVWrXmenWV aW cloVe 
diVWanceV.

https://libinst.com/OMforDayton/OnlineHelpDemo/cnt.htm
https://libinst.com/OMforDayton/OnlineHelpDemo/idx.htm


ConWenWV - Inde[

Making freqXenc\ reVponVe fileV for croVVoYer neWZork deVign
Designing loudspeakers is much easier than it was only about 10 years ago.  Simulators such as XViP
or ViWXi[CAD can help designers as the behavior of drivers and networks as well as driver
interracƟons can be extremely complex.  EffecƟve use of simulators requires knowledge of

Driver frequency response shape, both magnitude and phase
Drivers' "SPL sensiƟvity", how well each converts drive voltage to sound level, typically included

in the frequency response data.  This depends on RMS voltage drive level as well as distance of the
intended listeners from the loudspeaker.

RelaƟve distances of drivers' effecƟve posiƟons (distances) from the listener or microphone
Driver impedance response (including again both magnitude and phase).  The Da\WRQ AXdiR DATS

V\VWeP is very effecƟve for obtaining this data.
Not essenƟal, but:  polar response data of each driver can also help handle how a loudspeaker

system will behave at different listening angles, considered in some designs.

The first three and the last can be found with OmniMic.  A standardized condiƟon of measurement
is with a drive level of 2.ϴ3Vrms and done at a distance of 1m.  If these can't be the actual
condiƟons of measurement, then the data can be compensated for the actual values.

Even with all these, final design must take into account baffle effects on radiaƟon. There are also 
simulaƟon tools to account for this.  If it is an opƟon, the chosen drivers can best have their data 
take while mounted on the intended baffle.  It is also common to design at first without 
consideraƟon of the baffle, and then readjust to shape the response accounƟng for baffle effects, 
as there will usually be adjustments aŌer first listening tests anyway. 

Lower frequency response (lower midrange and bass) does depend heavily on both baffle and 
cabinet parameters (volume, porƟng, open or closed surfaces), so these should always be
invesƟgated and anƟcipated first.
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The compensaƟon assumes an ideal ϲ.02dB aƩenuaƟon per doubling of distance, the accuracy of
which will depend on the driver technology (and someƟmes, size) involved.  Ribbons and
electrostaƟc panels will drop off more slowly. 

Geƫng ƚhe freqƵencǇ response and sensiƟǀiƚǇ daƚa

In mulƟ-way loudspeakers, the way that various drivers interract is affected by their relaƟve 
distances from the listener/microphone.  The "starƟng points" of driver radiaƟon, relaƟve to the 
listener or to the baffle surface, varies with their construcƟon.  When making FRD frequency 
response data files with opƟcal syncronizaƟon for crossover design, the included delay should be 
compensated based the measured distance of the OmniMic Ɵp to the mounƟng baffle surface the 
driver is on.  This can be done automaƟcally with the PhotoLink (aŌer you manually do the distance 
measurement by tape measure, mete sƟck, or laser) and should set all drivers on an even basis of
delay. Without PhotoLink (such as with an original OmniMic), there is a UelaWiYel\ ViPSle
WechQiTXe , described by the late Jeff Bagy, for dealing with delay effects based on mulƟple 
individual and combined driver measurements.

To account for SPL sensiƟvity, the measurements should be made in "dB sensiƟvity mode" to 
account for driver sensiƟviƟes.  This will keep driver measurements compaƟble with others done 
the same way to allow you to invesƟgate different combinaƟons with a crossover simulator.  If you 
don't have a PhotoLink box, you can also use generator tools in OmniMic to set the drive level to 
the standard 2.ϴ3Vrms.

The sound pressure that the microphone will pick up also depends on how far it is from the driver 
during measurement.  Ideally, this should be done at the standard 1 meter (3ϵ.3ϳ inches) distance. 
But if that is impracƟcal because of small measuring areas, you can enter the actual distance into 
the dB sensiƟvity mode's seƫngs box and the soŌware will approximately compensate for the 
difference. 
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Inde[
HoZ Wo...  (Vome commonl\ aVked qXeVWionV)
OYeUOa\ fUeTXeQc\ UeVSRQVe cXUYeV ZLWK PLQLPaO XVeU LQWeUacWLRQ
When \oX haYe a cXUYe \oX ZanW Wo keep on Whe VcUeen dXUing fXWXUe meaVXUemenWV, and don'W ZanW Wo go WhUoXgh Whe VWepV of VaYing Whe Àle and When
Ueloading iW aV an Added CXUYe, \oX can jXVW go Wo Whe AddedCXUYeV menX and click "Add LiYe CXUYe".¬ (When \oX ÀUVW do WhiV \oX Zill be pUompWed foU a
diUecWoU\ in Zhich VXch Àle cXUYeV Zill be VaYed, afWeU WhaW Whe diUecWoU\ Zill jXVW be aXWomaWicall\ XVed and Whe cXUYe Zill Vimpl\ be added Wo Whe liVW of Added
CXUYeV).¬¬ Up Wo 40 VXch oYeUla\ed cXUYeV can be added.¬ The coloUV of each cXUYe Zill be changed in a VXcceVVion, bXW \oX can change Whe coloU b\ clicking
on Whe cXUYe name in Whe AddedCXUYeV menX.

SSOLce WZR RU PRUe fUeTXeQc\ UeVSRQVe cXUYeV WRJeWKeU LQ a JUaSK
ThiV can be eaVil\ done XVing Added CXUYeV.¬ JXVW VaYe Whe UeVponVeV Wo FRD ÀleV, When XVe Whe "Added CXUYeV">"Add" menX Wo bUing in boWh cXUYeV (ONLY
TWO CURVES! -- ZiWh no oWheU AddedCXUYeVV loaded).¬¬

When \oX load an Added CXUYe, oU XVe Whe Added CXUYeV menX Wo VelecW an alUead\-loaded cXUYe, an ediWoU/pUopeUWieV bo[ Zill open foU WhaW cXUYe.¬ UVe Whe
conWUolV in WhaW bo[¬ Uncheck Whe bo[ maUked "All FUeTXencieV" Wo alloZ fUeTXenc\ Uange VelecWion and XVe Whe giYen conWUolV Wo conÀgXUe Whe cXUYeV'
fUeTXenc\ UangeV WhaW \oX ZanW Wo XVe fUom each.¬ FoU e[ample, \oX mighW VelecW 20 Wo 1000H] foU one cXUYe and 800H] Wo 20,000H] foU Whe oWheU. The
fUeTXencieV need noW oYeUlap aW an\ fUeTXencieV, WhoXgh iW iV a good idea Wo haYe Vome VhaUed Yalid fUeTXenc\ Uange beWZeen Whem if \oX can.¬ AlVo VelecW
"ShoZ PhaVe cXUYe" checkbo[ foU boWh cXUYeV Wo make WhaW YiVible.

YoX can adjXVW Whe gain (dB offVeW) and/oU Whe dela\ (Wo connecW phaVe UeVponVeV, be VXUe Wo VhoZ Whe phaVeV of boWh cXUYeV Wo do WhaW) of each XVing Whe
ediWoU/pUopeUWieV foUm foU Added CXUYeV.¬ Then in Whe ediWoU foU eiWheU cXUYe XVe Whe "VaYe Vpliced Wo anoWheU" bXWWon, and VelecW a locaWion on \oXU compXWeU
(a foldeU oU Whe deVkWop) ZheUe Whe neZ Àle iV Wo be cUeaWed.¬ The UeVXlWing FRD Àle Zill be Whe Vpliced cXUYe UeVXlW (\oX can When load WhaW one aV anoWheU
Added CXUYe if \oX ZiVh Wo Vee iW).¬ If Whe oUiginal cXUYeV oYeUla\ each oWheU, When Whe\ Zill be combined VmooWhl\ oYeU Whe VhaUed Uange.¬ If WheUe iV a gap
beWZeen Whe fUeTXenc\ UangeV of Whe oUiginal cXUYeV, a VmooWh aUc Zill be dUaZn Wo connecW Whem.

POa\ WeVW VLJQaOV RXW Rf WKe cRPSXWeU'V VRXQd KaUdZaUe (RU VRXQd caUd)
Look in Whe ConÀg menX, WheUe \oX can enable oU VelecW Whe VoXnd, adjXVW Whe VoXnd leYel oU modif\ Whe oXWpXW bandZidWh (foU FUeTXenc\ ReVponVe oU
DiVWoUWion VZeepV), oU gain acceV Wo Whe WindoZV VoXnd conWUolV.

IV WKeUe a faVW Za\ WR dLVabOe VRXQd RXWSXW ZKeQ I'P XVLQJ WKe cRPSXWeU WR JeQeUaWe WeVW VLJQaOV dLUecWO\ fURP
OPQLMLc?
YeV, Vimpl\ pUeVV on Whe [EVc] ke\ on \oXU ke\boaUd.¬ PUeVV [F2] Wo VWaUW iW again.
OU, \oX can SUeVV Whe [SSace BaU] WR SaXVe RU XQ-SaXVe Whe V\VWeP.

PRLQW WKe PLcURSKRQe
OmniMic iV a Vmall capVXle, naUUoZ Wip meaVXUemenW micUophone and iWV UeVponVe iV eVVenWiall\ omnidiUecWional aW moVW fUeTXencieV.¬ AW YeU\ high
fUeTXencieV, WheUe iV aboXW 3dB UedXcWion in peUpendicXlaU UeVponVe aW 13kH] (18kH] foU OmniMic40k).¬ ThiV can be eaVil\ deWeUmined b\ making a VeW of
compaUaWiYe meaVXUemenWV ZiWh Whe mic poinWing aW and When peUpendicXlaU Wo a high fUeTXenc\ VpeakeU, and When noUmali]ing one b\ Whe oWheU.¬ HeUe iV a
UeVXlW of VXch a meaVXUemenW and pUoceVV (VhoZing Whe effecW of peUpendicXlaU Wo diUecWl\ aimed UeVponVe foU oUignal OmniMic and OmniMic40k):
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UVLQJ PRUe WKaQ RQe OPQLMLc PLcURSKRQe
The OmniMic VofWZaUe iV able Wo ZoUk ZiWh VeYeUal OmniMic micUophoneV, WhoXgh onl\ ZiWh one aW a Wime.¬ And onl\ one inVWance of Whe OmniMic VofWZaUe
can be UXn on a compXWeU aW a Wime.¬ BXW an OmniMic micUophone cable can be UemoYed fUom Whe USB poUW of Whe compXWeU Zhile Whe VofWZaUe iV UXnning,
and a diffeUenW OmniMic can When be plXgged in Wo go on ZoUking.¬¬

BXW diffeUenW OmniMicV XVe diffeUenW calibUaWion ÀleV.¬ So WheUe iV noZ an opWion in Whe ConÀg menX foU a "MicUophone VelecWoU".¬ ThiV iV a foUm WhaW conWainV
bXWWonV and WiWle blockV foU Xp Wo 5 OmniMicV.¬ To VeW Xp foU each, click on iWV WiWle block (Whe UoXnd bXWWon aW iWV lefW Zill When¬ WXUn Ued) and When click on Whe
"conÀgXUe" menX in Whe VelecWoU foUm.¬ YoX'll be pUompWed foU a name oU deVcUipWion of Whe mic, Zhich mighW be VomeWhing like "On A[iV", "30 degUeeV",
"neaUÀeld" oU Whe like.¬ Then \oX Zill be giYen a Àle bo[ foU Ànding Whe calibUaWion Àle foU WhiV micUophone (Zhich needV Wo be alUead\ on \oXU compXWeU).

AfWeU WhiV haV been VeWXp, \oX can TXickl\ change beWZeen micV.¬ UnplXg Whe mic pUeYioXVl\ being XVed and plXg in Whe neZ one.¬ Then click on Whe name oU
bXWWon foU WhaW mic on Whe VelecWoU foUm and iWV calibUaWion Zill be TXickl\ loaded foU neZ meaVXUemenWV.

UVe a DATS deYLce WR SURYLde OPQLMLc WeVW VLJQaOV
DATS can pUoYide a conViVWenW high-TXaliW\ Vignal VoXUce foU WeVWing Xp Wo 20kH].¬ DATV VhoXld in geneUal be VeW (in Whe WindoZV ConWUol panel foU SOa\bacN
deYiceV) foU "DVD TXaliW\" (48kH], 2 channel mode).¬ IWV oXWpXW coXld When be XVed Wo dUiYe Whe poZeU ampliÀeU WhaW dUiYeV Whe WeVW VpeakeUV.¬ FoU VimpleU
connecWion oU WeVWing ZiWh OmniMic40k be\ond 20kH], a Da\WRQ AXdiR DAC01 iV a good choice.

SomeWimeV XVe of compXWeU baVed Vignal VoXUceV ZiWh AC poZeUed aXdio eTXipmenW can UeVXlW in 'gUoXnd-loopV' oU oWheU noiVe fUom XVing common AC poZeU
VoXUceV.¬ If Whe compXWeU iV a lapWop, opeUaWing Whe lapWop off of baWWeU\ poZeU Zill XVXall\ VolYe WhiV iVVXe.¬ SomeWimeV changing poZeU oXWleWV foU Whe
compXWeU oU ampliÀeU V\VWem can minimi]e Whe iVVXe aV Zell.¬ TheUe aUe alVo ine[penViYe USB gUoXnd iVolaWoU deYiceV Zhich can be foXnd online and Zhich
can gUeaWl\ UedXce WhiV kind of noiVe.

To XVe DATS, WhiV pUocedXUe iV beVW:
1) ConnecW Whe OmniMic and When Whe DATS XniW Wo Whe compXWeU.
2) Open boWh Whe OM and DATS VofWZaUe, go Wo Whe DATS EdiW menX => AXdio DeYice SelecWion and VeW pla\back (AXdio oXWpXW deYice) Wo DATS, UecoUding
(AXdio inpXW deYice) Wo OmniMic:

3)Click ok => AlW-Tab Wo YieZ OmniMic main page and conWinXe noUmall\ (i.e. click ConÀg => Pla\ fUom SoXndcaUd, check SPL, mic ID eWc.).¬ The "Pla\
fUom SoXndcaUd" opWion can be foXnd in Whe OmniMic "ConÀg" menX.

AOLJQ WZR VSeaNeUV LQ "WLPe Rf aUULYaO" aW a OLVWeQLQJ SRVLWLRQ
AUUange \oXU V\VWem Vo WhaW Whe TeVW TUack VoXnd pla\V oXW of boWh VpeakeUV \oX aUe ZoUking ZiWh, bXW ZiWh an\ oWheU VpeakeUV VilenW.¬ ChooVe Whe FUeTXenc\
ReVponVe page and pla\ Whe indicaWed WUack ZiWh Whe micUophone VeW aW Whe deViUed poViWion.¬ SeW Whe conWUol WhaW iV neaU Whe Wop Wo "blended" and obVeUYe Whe
ImpXlVe ReVponVe diVpla\.¬ If WheUe iV a Wime of aUUiYal diffeUence beWZeen Whe WZo VpeakeUV, \oX VhoXld be able Wo Vee WZo impXlVe peakV.¬ The one Wo Whe lefW
(neaU Whe 0 mVec poinW) iV fUom Whe VpeakeU ZiWh Whe eaUlieU dela\ Wime, Whe oWheU iV foU Whe laWeU one.¬ If \oX haYe an elecWUonic dela\ XniW, adjXVW Whe dela\
applied foU Whe eaUlieU VpeakeU Vo Whe peakV become VXpeUimpoVed.¬ If \oX haYe moUe Whan WZo VpeakeUV \oX ZiVh Wo align WogeWheU, chooVe Whe laWeVW (Whe one
making Whe UighW-moVW peak) Wo be Whe UefeUence and dela\ Whe oWheUV Wo align Wo iWV peak

OSWLPaOO\ SRVLWLRQ VSeaNeUV ZLWKLQ a URRP
SpeakeU and liVWeneU poViWioning ZiWhin a Uoom iV pUobabl\ Whe moVW VigniÀcanW facWoU deWeUmining hoZ a V\VWem Zill VoXnd.¬ ThiV can XVXall\ be beVW adjXVWed
XVing Whe FUeTXenc\ ReVponVe diVpla\ and eiWheU Whe PVeXdo-NoiVe oU Whe Sine SZeep Vignal.¬ SeW Whe conWUol neaU Whe Wop Wo "All" foU a diVpla\ in Zhich all



echoeV, UeÁecWionV, and Uoom effecWV aUe inclXded and appl\ 1/3Ud ocWaYe VmooWhing.¬ SWaUW ZiWh one VpeakeU pla\ing aW a Wime.¬ The UeVponVe Zill noUmall\ be
iUUegXlaU, bXW WU\ moYing Whe VpeakeU poViWion oU liVWening poViWion foU Whe moVW XnifoUm UeVponVe, paUWicXlaUl\ aW loZeU fUeTXencieV beloZ 200H].¬ FoU VWeUeo,
\oX Zill need Wo Ànd WZo locaWionV Zhich can giYe a good VWeUeo image WogeWheU Zhile opWimi]ing Whe loZ fUeTXenc\ UeVponVe.¬ VeU\ ofWen VXch facWoUV aUe noW
mXWXall\ aWWainable.¬ LoZ fUeTXenc\ poViWionV ma\ alVo be opWimi]ed Wo minimi]e VWanding ZaYeV b\ XVe of Whe BaVV Deca\ anal\]eU.

A VWUong adYanWage of XVing VepaUaWe VXbZoofeUV (UaWheU Whan onl\ fXll Uange VpeakeUV) iV WhaW Whe\ alloZ \oX Wo opWimi]e Whe moVWl\ non-diUecWional
VXbZoofeUV foU VmooWheVW baVV UeVponVe and Whe XppeU fUeTXenc\ VpeakeUV foU beVW VWeUeo imaging.¬ While baVV WendV Wo be non diUecWional, Whe in-Uoom
UeVponVe of Whe baVV VpeakeUV iV e[WUemel\ VenViWiYe Wo placemenW.¬ YoX Zill almoVW alZa\V be able Wo geW Whe VmooWheVW oYeUall loZ fUeTXenc\ UeVponVe b\
XVing WZo oU WhUee VXbZoofeUV opWimall\ placed in diffeUenW paUWV of Whe Uoom, UaWheU Whan a Vingle VXbZoofeU - eYen if Whe Vingle VXbZoofeU ZeUe of mXch
higheU TXaliW\.¬ The Uoom poViWion and diYeUViW\ of placemenWV Zill haYe VigniÀcanWl\ moUe effecW on baVV fUeTXenc\ UeVponVe Whan coXld VXbZoofeU UeVponVe
ÁaWneVV.¬¬

AdMXVW aQ ETXaOL]eU (EQ)
OmniMic haV a YeU\ VophiVWicaWed feaWXUe foU manXall\ oU aXWomaWicall\ conÀgXUing an eTXali]eU, and doZnloading VeWWingV Wo MiniDSP W\pe eTXali]eUV
WhUoXgh "BiTXad PaUameWeUV".
When adjXVWing eTXali]eUV:

adjXVWmenW aW loZeU fUeTXencieV VhoXld XVe a meaVXUemenW VeWXp VimilaU Wo Whe one foU poViWioning VpeakeUV (bXW Whe placemenW VhoXld be deWeUmined
ÀUVW).¬ SWUong booVWV ZiWh Whe eTXali]eU VhoXld be aYoided aW an\ fUeTXenc\, bXW UeVponVe peakV can be effecWiYel\ UemoYed ("noWched") Wo an\ degUee
neceVVaU\.

eTXali]aWion aW higheU fUeTXencieV¬ aUe XVXall\ beVW done onl\ in modeUaWion, and geneUall\ adjXVWed ZiWh echoeV UemoYed b\ VeWWing Whe FUeTXenc\
ReVponVe anal\]eU Wo "blended" and clicking Whe moXVe ZiWhin Whe ImpXlVe ReVponVe diVpla\ on a poinW jXVW befoUe Whe ÀUVW VWUong UeÁecWion.¬ AYoid VhaUp
naUUoZ-band adjXVWmenWV on Whe eTXali]eU aW higheU fUeTXencieV becaXVe Whe\ can caXVe VigniÀcanWl\ ZoUVe VoXnd aW VlighWl\ diffeUenW liVWening poViWionV.

AdMXVWLQJ EQ fRU PRUe WKaQ RQe OLVWeQLQJ SRVLWLRQ
FoU WheaWeUV oU oWheU ViWXaWionV ZiWh mXlWiple liVWeneUV, compUomiVe VeWWingV mXVW be made Wo pUoYide Whe beVW VoXnd oYeUall foU all liVWeneUV.¬ Begin b\
opWimall\ poViWioning Whe loZ fUeTXenc\ VpeakeUV (oU main, if fXll Uange) Wo aYoid majoU pUoblemV aW YaUioXV VeaWV, paUWicXlaUl\ WhoVe fXUWheVW fUom Whe cenWeU.¬
Again, XVe of VeYeUal Zell-placed loZ fUeTXenc\ VpeakeUV Zill be moVW effecWiYe foU giYing good UeVXlWV foU all liVWeneUV.¬¬

Then, ZiWh Whe FUeTXenc\ ReVponVe anal\]eU VeW Wo "All" and ZiWh 1/6Wh ocWaYe VmooWhing XVe Whe AYeUaging feaWXUeV.¬ Make a VeUieV of meaVXUemenWV aW all
(oU aW leaVW a good UepUeVenWaWiYe nXmbeU) VeaWV, VWaUWing ZiWh "CleaU AYeUageV" When "NeZ AYeUage" foU Whe ÀUVW, and clicking "MoUe AYeUageV" (oU pUeVVing
Whe VpacebaU) once ZiWh Whe OmniMic placed aW each poViWion.¬ ThiV Zill UeVXlW in an oYeUall aYeUage Uoom fUeTXenc\ UeVponVe, Zhich \oX VhoXld VaYe Wo diVk
oU pUinW foU fXWXUe UefeUence.¬

AQ aOWeUQaWe, aQd PRUe SRZeUfXO PeWhRd, iV Wo VaYe FRD ÀleV of cXUYeV meaVXUed aW each poViWion and When bUing Xp Whe "make WeighWed AYeUage" menX 
(XndeU "FileV").¬ TheUe \oX can load and VelecW Whe VaYed ÀleV and aVVign a UelaWiYe ZeighWing Wo each of Whem aV deViUed.¬ ThiV Zill UeVXlW in an AYeUage cXUYe 
Zhich can be XVed foU deWeUmining beVW oYeUal eTXali]aWion.

YoX ZoXld noUmall\ When adjXVW \oXU eTXali]eU Wo pUoYide appUo[imaWel\ Whe oppoViWe of Whe UeVXlWing UeVponVe; Whe neZ ETXali]eU ConÀgXUaWion foUm makeV 
WhiV eaV\.¬ ThaW iV, if WheUe ZeUe an 8dB peak (UelaWiYe Wo UeVponVe aW moVW fUeTXencieV) in Whe 4kH] Uange, When if a ÁaW UeVponVe iV deViUed, When Whe eTXali]eU 
VhoXld be VeW foU -8dB aW 4kH].¬ AYoid appl\ing laUge incUeaVeV (moUe Whan aboXW 7dB) ZiWh Whe eTXali]eU and XVe onl\ modeUaWe and bUoad (noW VhaUp in
fUeTXenc\) VeWWingV aW fUeTXencieV aboYe aboXW 500H].

AUUaQJe aQd WeVW ZKeWKeU a fUeTXeQc\ UeVSRQVe faOOV ZLWKLQ a VSecLfLed UaQJe (QC ORXdVSeaNeU WeVWLQJ)
The "EYalXaWe ZiWhin" fXncWion (in Whe "MaWh" VecWion of Whe FUeTXenc\ ReVponVe menX Zill VhoZ a Vmall UecWangle aW Whe Wop lefW of Whe fUeTXenc\ UeVponVe 
gUaph WhaW indicaWeV ZheWheU meaVXUed UeVponVeV fall ZiWhin ("good") oU oXWVide ("oXW") of Whe ÀUVW WZo cXUYeV VpeciÀed in Whe CXUYeV menX.¬ The eYalXaWion iV 
peUfoUmed onl\ oYeU Whe fUeTXenc\ Uange cXUUenWl\ being diVpla\ed.¬ To XVe WhiV Wo deWeUmine ZheWheU neZ meaVXUemenWV fall ZiWhin (foU e[ample) 3dB of a 
UefeUence meaVXUemenW, ÀUVW make Whe UefeUence meaVXUemenW and VaYe iW Wo diVk XVing Whe "File->SaYe CXUYe" menX.¬ Then, in Whe "CXUYeV" menX, chooVe 
"Add" and When VelecW Whe Àle \oX jXVW VaYed and When VelecW an offVeW of 3dB on Whe foUm WhaW appeaUV.¬ UVe Whe "CXUYeV->Add" menX again Wo chooVe Whe
Vame cXUYe, WhiV Wime ZiWh an offVeW of -3dB.¬ The WZo cXUYeV VhoXld VhoZ on Whe gUaph.¬ Ne[W, go Wo "AdYanced Mode" (if \oX aUen'W alUead\ WheUe) XVing Whe 
checkbo[ pUoYided and in Whe "MaWh" menX, VelecW "EYalXaWe ZiWhin".¬ YoX can VelecW ZheWheU Wo alloZ Whe pUogUam Wo WU\ Wo ÀW Whe cXUYe b\ VhifWing iW Xp oU 
doZn b\ Xp Wo Vome ma[imXm dB YalXe. Finall\, VeW Whe fUeTXenc\ Uange of Whe gUaph (XVing Whe \elloZ aUUoZ bXWWonV) Wo diVpla\ Whe fUeTXencieV oYeU Zhich 
\oX ZiVh Whe eYalXaWion Wo be peUfoUmed.

YoX can alWeUnaWel\ deÀne Whe WZo cXUYe ÀleV Wo be XVed foU limiWV b\ geneUaWing Whem XVing a We[W ediWoU (Vimpl\ load an FRD Àle inWo \oXU We[W ediWoU Wo Vee 
Whe Vimple foUmaW.¬ All fUeTXencieV need noW be pUeVenW, bXW Whe\ do need Wo be in incUeaVing oUdeU).¬ UVeUV familiaU ZiWh VpUeadVheeWV VXch aV MicUoVofW E[cel 
can XVe WheVe Wo ediW FRD daWa foU Vpecial cXVWom limiW cXUYeV, afWeU UeVaYing Whe UeVXlWing daWa ZiWh an FRD e[WenVion (oU VaYing ZiWh a .W[W oU .pUn e[WenVion 
and When changing Whe e[WenVion Wo .fUd).

MeaVXUe fUeTXeQc\ UeVSRQVeV Rf TZeeWeUV
OmniMic noUmall\ WeVWV loXdVpeakeUV ZiWh a fXll Uange Vignal WhaW bUieÁ\ paVVeV fUom beloZ 2H] Wo aboYe 20kH].¬ Some VpeakeU dUiYeUV, paUWicXlaUl\
WZeeWeUV, compUeVVion dUiYeUV, UibbonV, oU elecWUoVWaWicV cannoW be Vafel\ dUiYen aW loZ fUeTXencieV.¬ When WeVWing deYiceV VXch aV WheVe, \oX VhoXld alZa\V 
dUiYe Whem WhUoXgh VeUieV capaciWoUV (aW leaVW) Wo limiW loZ fUeTXenc\ dUiYe.¬ YoX can calcXlaWe Whe appUo[imaWe YalXe Wo XVe aV C=1,000,000/(6.2*f*Z) ZheUe f 
iV Whe deViUed cXWoff fUeTXenc\, Z iV Whe dUiYeU impedance, and C iV Whe YalXe in XF.¬ SmalleU YalXeV of capaciWoU aUe VafeU
.
UVing VXch a capaciWoU caXVeV a pUoblem, WhoXgh -- iW alVo affecWV Whe meaVXUed UeVponVe.¬ If \oX WeVW ZiWh a cXWoff capaciWoU WhaW acWV faU beloZ ZheUe \oX Wend 
Wo XVe Whe VpeakeU When WhoVe effecWV mighW be ignoUed, bXW in WhaW caVe \oX ZoXld be leVV pUoWecWed.

AnoWheU opWion iV Wo WeVW ZiWh a pUe-ÀlWeUed (bXW VWill V\nchUonoXV ZiWh OmniMIc) Vignal WhaW haV a knoZn highpaVV UeVponVe.¬ The ConÀg->SoXndcaUd OXWpXW 
LeYel menX Zill pUoYide a Wool Wo alloZ \oX Wo WapeU aW eiWheU fUeTXenc\ e[WUeme of fUeTXenc\ VZeep VignalV VXch aV foU FUeTXenc\ ReVponVe, HaUmonic
DiVWoUWion oU CompUeVVion.¬
IMPORTANT NOTE:¬ YoX VhoXld VWiOO XVe a VeUieV caSaciWRU (peUhapV VomeWhing laUge VXch aV 100XF) Wo pUoWecW a VenViWiYe dUiYeU fUom WUanVienWV, hXm, 
loZ VZeep eneUg\ oU oWheU VignalV fUom Whe VeWXp Zhich mighW caXVe damage. ALWAYS XVe a blocking cap if \oX aUe WeVWing a Uibbon W\pe WZeeWeU ZiWhoXW iWV 
cUoVVoYeU!
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When you use those test signals, the measurements will be much more susceptible to noise below the rolloff frequencies, so you should adjust the displayed 
fUeTXenc\ Uange Wo aYoid Whe loZeU fUeTXencieV.

MeaVXUe SPL VeQVLWLYLW\ Rf ORXdVSeaNeUV ("2.83V 1Z/1P")
LoXdVpeakeU VenViWiYiW\ iV noUmall\ e[pUeVVed aV Whe SPL leYel WhaW iV VenVed aW 1 meWeU fUom Whe loXdVpeakeU Zhen iW iV dUiYen fUom a YolWage of 2.83VUmV.¬¬ 
The ideal Za\ Wo do WhiV iV ZiWh a PhoWoLink deYice, Zhich alVo haV an indicaWoU Zhich VhoZV Zhen an OmniMic VZeep Vignal iV aW WhiV leYel.¬ See
docXmenWaWion foU Whe PhoWoLink.
---
If \oX dRQ'W haYe a PhoWolink, Whe nominal leYel of Whe VZepW Vine VignalV can alVo be deWeUmined (oU VeW) b\ XVe of Whe 55H] UefeUence WoneV WhaW aUe aW
aYailable, aV Whe\ aUe aW Whe Vame peak leYelV aV aUe Whe VZeep Wone WeVW VignalV.

To XVe WheVe, \oX ma\ ZanW Wo diVconnecW Whe VpeakeU of Whe channel being WeVWed (Whe oXWpXW YolWage of TXaliW\ ampliÀeU VhoXld noW be affecWed b\ ZheWheU a 
VpeakeU iV being dUiYen).¬ Then aWWach a DigiWal VolWmeWeU (alVo knoZn aV a "DVM") Wo Uead AC VolWage acUoVV Whe ampliÀeU WeUminalV.¬ Be VXUe Wo conÀgXUe 
Whe YolWmeWeU foU AC VolWV and WhaW Whe pUobeV connecW Wo Whe meWeU'V VolWage (and noW iWV CXUUenW!) Ueading WeUminalV.¬¬

TXUn an\ eTXali]eU oU Wone conWUolV off.¬ YoX can When pla\ Whe 55H] UefeUence Wone fUom Whe SoXndcaUd Pla\ AdjXVW Tool (oU 50H] WeVW UecoUding WUackV) and 
meaVXUe oU VeW Whe YolWage leYel fUom Whe ampliÀeU.¬ Ne[W, UeconnecW Whe loXdVpeakeU, VeW OmniMic aW Whe 1 meWeU diVWance fUom Whe loXdVpeakeU and pla\ Whe 
deViUed compaWible VZeep Vignal.¬ UVe Whe OmniMic VofWZaUe in iWV FUeTXenc\ ReVponVe meaVXUemenW mode foU Sine SZeep, and Whe ploW VhoXld When be a 
Ueading of SPL VenViWiYiW\ (aW Whe meaVXUemenW diVWance XVed).

Some loXdVpeakeUV UefeUence Wo a 1 ZaWW leYel UaWheU Whan Wo a YolWage leYel.¬ 2.83VUmV iV eTXiYalenW Wo 1 WaWW inWo an 8 ohm (UeViVWiYe) loXdVpeakeU.¬¬ FoU a 4 
ohm loXdVpeakeU aW 1 WaWW, Whe YolWage Wo XVe ZoXld be 2.0VUmV, foU a 16 ohm VpeakeU XVe 4.0VUmV.¬ The moVW XVefXl ÀleV, hoZeYeU, Zill alZa\V be aV
UefeUenced Wo 2.83VUmV YolWage leYel, aV WhiV deÀneV Whe VenViWiYiW\ of Whe dUiYeU Zhich iV needed foU cUoVVoYeU deVignV.
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ConWenWV - Inde[

FA4
Inde[
Some anVZerV Wo qXeVWionV WhaW ma\ ariVe...

TheUe iV a PeVVage ZiWh a \eOORZ bacNgURXQd WeOOiQg Pe "ChecN fRU CRUUecW SigQaO
TUacN!".
MoVW WeVWV ZiWh OmniMic (oWher Whan "SPL/SpecWrXm" and "OVcilloVcope") reqXire parWicXlar WeVW Vignal WrackV Wo 
be pla\ed on Whe V\VWem WhaW \oX are meaVXring.¬ The WrackV conWain preciVe WeVW VignalV neceVVar\ for Whe 
OmniMic VofWZare Wo do iWV anal\ViV.¬ DR QRW VXbVWiWXWe RWheU WeVW VigQalV, aV an\ reVXlWV ZoXld haYe no 
meaning!¬ For e[ample, alWhoXgh Whe "PVeXdo NoiVe" (CD Track 1) Vignal VoXndV like pink noiVe, iW iV acWXall\ 
Yer\ differenW and XVe of pink noiVe in iWV place Zill noW prodXce a XVefXl reVXlW.¬ The proper Vignal W\pe nameV Wo 
pla\ for an\ OmniMic WeVW iV diVpla\ed aW Whe Wop of Whe OmniMic Vcreen.¬

POa\ed WeVW VigQaOV VeeP WR haYe gRQe cUa]\!
In rare caVeV, WhiV can happen Zhen Whe compXWer'V recording and pla\back proceVVeV become Yer\ corrXpWed dXe 
Wo XnXVXal proceVVing inWerference or hardZare problemV (iW'V beVW Wo noW haYe Whe compXWer doing XnrelaWed 
comple[ operaWionV Zhile Wr\ing Wo make meaVXremenWV!) or inWermiWWenW connecWion of a USB connecWor.¬ In Whe 
CRQÀg meQX, Where iV a menX iWem for ReVeW S\VWem. If \oX XVe WhiV, Where Zill be a VeYeral VecondV dela\ Zhile 
Whe V\VWem aWWempWV Wo geW iWVelf aligned again, When Whe problem VhoXld be À[ed.¬ If WhaW VWill doeVn'W À[ iW, Wr\ 
VhXWWing doZn Whe OmniMic VofWZare, XnplXg Whe OmniMic, When reVWarW Whe VofWZare and plXg OmniMic in 
again.

SomeWimeV, Whe VZeep WoneV ma\ Veem Wo "hiccXp" or reVWarW parW Za\ WhroXgh a VZeep.¬ ThiV iV Whe VofWZare
Wr\ing Wo poViWion Whe oXWpXW Wiming ZiWh reVpecW Wo Whe OmniMic'V acqXiViWion proceVV, and Zill XVXall\ Velf 
correcW afWer a feZ VZeepV.¬ If iW occXrV ofWen, Where ma\ be a difÀcXlW\ in Whe VeWXp, VXch aV e[ceVViYe noiVe
leYelV or a bad connecWion.

WhaW'V Whe VZiWch RQ Whe Vide Rf Whe OPQiPic40N dR?
The Omnimic40k iV capable of handling Vignal leYelV be\ond 140dBSPL (Zhich iV Yer\ loXd) ZiWh loZ
diVWorWion.¬ When \oX are Zorking ZiWh leYelV aboYe aboXW 125dBSPL, \oX VhoXld pXW Whe VZiWch WoZard Whe 
back (Zider end) of Whe microphone.¬ ThiV inVerWV an inWernal 24dB aWWenXaWor inWo Whe analog Vignal paWh Vo WhaW 
Whe A/D conYerWer inVide Whe Omnimic iV noW oYerdriYen b\ Whe high Vignal leYelV.¬ When WhiV VZiWch iV in, be VXre 
Wo pXW a check mark in Whe bo[, aW Whe Wop righW of Whe main form, WhaW iV labeled "AWWenXaWor XVed" Vo WhaW Whe
VofWZare knoZV Wo correcW Whe diVpla\ed leYelV Wo maWch Whe inVerWed aWWenXaWion.

WhaW'V Whe ViOYeU aQd bOacN bXPS RQ Whe Vide Rf Whe OPQiPic40N?
ThaW'V Whe VenVor WhaW pickV Xp Whe Wiming Vignal from Whe PhoWoLink bo[ Zhen \oX need Wo inclXde WrXe Wime of 
ÁighW in meaVXremenWV.¬ See UVing Whe OmniMic PhoWolink deYice

I geW PeVVageV Va\iQg WhaW P\ "CRQWURO PaQeO" VeWWiQgV aUe QRW cRUUecW fRU OPQiMic
(RUigiQaO YeUViRQ).
ThiV can happen in modern WindoZV operaWing V\VWemV.¬ For proper operaWion of OmniMic aW higher VoXnd
leYelV, \oX mXVW make VXre WhaW Whe V\VWem recogni]eV Whe microphone aV a 2 channel microphone (Whe Vecond 
channel iV XVed for handling higher Vignal leYelV).¬ The meVVage giYeV VpeciÀc, eaV\, direcWionV for making Whe 
proper VeWWingV.¬ The e[acW procedXre ma\ change in laWer WindoZV YerVionV, Vo \oX ma\ haYe Wo manXall\ open 
Whe WindoZV ConWrol Panel and locaWe Whe pageV for making Whe needed VeWWingV.¬ The VeWWingV ma\ need Wo be 
done for each of Whe compXWer'V USB porWV WhaW mighW be XVed ZiWh OmniMic.
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The top of the OmniMic window shows the message "OmniMic not found".
ThiV indicaWeV WhaW Whe preVence of Whe OmniMic iV noW deWecWed.¬ OmniMic hardZare mXVW be aWWached Wo a
Zorking USB porW on Whe compXWer for Whe program Wo be able Wo make meaVXremenWV.¬ Tr\ XVing a differenW USB 
porW on Whe compXWer and make cerWain WhaW Whe blXe indicaWor lighW (aW Wop or back of Whe OmniMic) iV
illXminaWed.¬ UnplXg an\ oWher USB-baVed aXdio hardZare from Whe compXWer, and if neceVVar\ Wr\ rebooWing Whe 
compXWer. POeaVe QRWe WKaW OPQLMLc caQQRW W\SLcaOO\ be XVed UeOLabO\ ZLWK WLQdRZV YeUVLRQV eaUOLeU WKaQ 
WLQdRZV 7, ZLWK MacLQWRVK OSeV RU XQdeU LLQX[ RU LLQX[/WLQe. WindoZV 10 or 11 iV adYiVed.

The gUaShV Rf fUeTXeQc\ UeVSRQVe (RU RWheU PeaVXUePeQWV) iV YaU\iQg aW ORZeU
fUeTXeQcieV.
ThiV iV probabl\ becaXVe Whe WeVW Vignal iV noW being pla\ed loXd enoXgh Wo oYercome Whe backgroXnd noiVe.¬ Tr\ 
pla\ing Whe WeVW Vignal loXder or moYing Whe microphone cloVer Wo Whe Vpeaker(V).¬ For man\ V\VWemV, Whe
reVponVe aW loZer freqXencieV ma\ be inVXfÀcienW Wo oYercome Whe noiVe.

IPSXOVe UeVSRQVe aQd ShaVe WUaceV VeeP WR jiWWeU OefW aQd UighW dXUiQg
PeaVXUePeQWV.
ThiV iV normal Wo a Vmall degree.¬ IW VhoXld noW happen Zhen XVing OmniMic40k ZiWh iWV PloWoLink deYeice.¬ BXW 
becaXVe OmniMic ZiWhoXW a PhoWolink can'W knoZ Zhen Whe WeVW Vignal ZaV emiWWed aW a loXdVpeaker, iW mXVW refer 
phaVe and Wime diVpla\V Wo Whe largeVW peak of Whe recoYered impXlVe reVponVe Vhape, Zhich can Yar\ in leYel and 
polariW\ ZiWh reVponVeV WhaW haYe mXlWiple peakV of Vimilar leYel.¬ If \oX knoZ Whe ÀrVW peak iV poViWiYe (or 
negaWiYe), When \oX can VelecW Whe V\nch polariW\ ZiWh Whe [+] (or [-]) bXWWonV aW boWWom lefW of Whe ImpXlVe
ReVponVe diVpla\.

HaUPRQic DiVWRUWiRQ SORWV dRQ'W VeeP WR PaNe VeQVe aW fUeTXeQcieV ZheUe UeVSRQVe
dB YaOXeV aUe ORZ.
ThiV again reVXlWV from inVXfÀcienW WeVW Vignal leYel arriYing aW Whe OmniMic relaWiYe Wo noiVe.¬ High leYelV of 
backgroXnd noiVe or Zeak Vignal leYelV Zill VhoZ aV diVWorWion.¬ YoX can Ànd Whe diVWorWion "WhreVhold" of a
meaVXremenW dXe Wo noiVe b\ Vimpl\ Vilencing Whe WeVW Vignal.¬ Onl\ diVWorWion leYelV WhaW appear VigniÀcanWl\ higher 
(aW freqXencieV of inWereVW) Whan WhiV WhreVhold Zhen Whe WeVW Vignal iV pla\ing VhoXld be aVVXmed Wo be Yalid.

I caQ'W PeaVXUe haUPRQic diVWRUWiRQ aW higheU fUeTXeQcieV -- Whe cXUYe dURSV Rff Whe SORW
Original OmniMic can "Vee" VoXnd onl\ in Whe range of hXman hearing (20kH] and beloZ), Vo iW cannoW Vee 
harmonic energ\ WhaW fallV aW freqXencieV higher Whan WhiV.¬ So 2nd harmonic cannoW be meaVXred aboYe 10kH]; 
3rd harmonic cannoW be meaVXred aboYe aboXW 6.7kH], eWc. (DoXble Whe freqXenc\ limiWV menWioned here, Zhen 
XVing an OmniMic40k and an appropriaWe 96kVpV WeVW Vignal).

Wh\ dR VTXaUe ZaYeV SOa\ed WhURXgh P\ VSeaNeUV ORRN ZeiUd (XViQg Whe
OVciOORVcRSe)?
MoVW loXdVpeakerV cannoW reprodXce VqXare ZaYeV Zell.¬ ThiV ma\ be dXe Wo imperfecWionV in freqXenc\
reVponVe or phaVe reVponVe (Whe FreqXenc\ ReVponVe mXVW be boWh ÁaW and ZiWh phaVe near 0 degreeV -- "linear 
phaVe").¬ The reprodXcWion of a VqXare ZaYe WhaW lookV like Whe ideal W\picall\ reqXireV Whe Vpeaker (and 
OmniMic) Wo haYe ÁaW, linear phaVe reVponVe from aboXW 1/10Wh Wo 10 WimeV Whe freqXenc\ of Whe VqXare ZaYe \ oX 
are looking aW.¬ IW Zill noW be poVVible Wo VhoZ a VqXare-looking ZaYeform oXWVide of Whe range of aboXW 5 0H] Wo 
2kH] becaXVe Whe aXdio range of Whe microphone iV 5H] Wo 20kH].¬ DiVWorWed looking ZaYeformV coXld alVo be 
becaXVe of VoXnd reÁecWionV off of VXrfaceV ZiWhin Whe room.¬ Tr\ moYing Whe microphone cloVer Wo Whe VpeakerV 
Wo Vee if Whe Vhape iV beWWer.

The fUeTXeQc\ UeVSRQVe aW YeU\ high fUeTXeQcieV VeePV WR dUifW aURXQd RYeU WiPe. 
ThiV iV likel\ Wo be a Vide effecW of VlighWl\ differenW Vample clock raWeV XVed in OmniMic and \oXr digiWal Vignal 
VoXrce.¬ To minimi]e WhiV effecW, chooVe Whe "Vine VZeep" Vignal raWher Whan Whe "pVeXdo noiVe" Vignal for
meaVXring freqXenc\ reVponVe for \oXr more criWical meaVXremenWV.¬ Room poViWioning of loXdVpeakerV and 
setting of equalizers at lower frequencies can generally be done using the more pleasant pseudo noise signal, if 
desired.



The iPSXOVe UeVSRQVe Rf P\ VSeaNeU VhRZV UiQgiQg befoUe Whe iPSXOVe haSSeQV! 
ThaW'V iPSRVVibOe.
ThiV happenV Zhen \oXr Vpeaker haV VWrong reVponVe oXW Wo and be\ond 20kH] (or 40kH] for OmniMic40k).¬ 
OmniMic can onl\ "Vee" oXW Wo aboXW 23(46)kH] (diVpla\V Wo 20(40)kH]) becaXVe of iWV 48(96)kH] Vample raWe.¬ 
IW accXraWel\ calcXlaWeV boWh magniWXde and phaVe reVponVe righW Xp Wo Whe higheVW aXdio freqXencieV, bXW aV far aV 
iW can Well, Whe reVponVe dropV compleWel\ be\ond 23(46)kH], and daWa aboYe WhaW iV XnknoZn.¬ The correcW 
impXlVe reVponVe WhaW ZoXld be eqXiYalenW Wo a reVponVe WhaW iV VWrong ZiWh VmooWh phaVe Wo Vome freqXenc\, and 
When iWV magniWXde dropV aZa\ aboYe WhaW freqXenc\, Zill haYe "pre-ring" in Whe VhoZn reVponVe.¬ ThiV doeVn'W 
mean WhaW Whe Vpeaker haV oXWpXW before iW VeeV inpXW -- iW onl\ meanV WhaW an acWXal fXll band Wime reVponVe 
correVponding Wo a Veemingl\ abrXpWl\ ending freqXenc\ reVponVe ZoXld haYe Wo haYe VXch a characWeriVWic. If 
higher freqXencieV Zere knoZn for Whe deYice being meaVXred, and coXld be inclXded, Whe\ ZoXld cancel Whe pre-
ring (noWice WhaW Whe pre-ringing ZaYe appearV Wo haYe a period of appro[imaWel\ 1/23(1/46)kH], Zell be\ond 
aXdibiliW\, Zhere Whe daWa VWopV).¬ Or, if Whe reVponVe rolled off naWXrall\ before 20(40)kH] (like hXman earV or 
moVW VpeakerV do), WhaW ZoXld reVXlW in a phaVe reVponVe, dela\, and HF aWWenXaWion Zhich ZoXld preYenW Whe 
apparenW pre-ring.¬ BXW a perfecW impXlVe reVponVe meaVXremenW of a broadband reVponVe WhaW iV VWrong Xp Wo a 
freqXenc\ Zhere iW VXddenl\ diVappearV VhRXld haYe Whe pre-ring, iW iV QRW an error bXW iV hoZ Whe V\VWem mXVW be 
repreVenWed in a limiWed bandZidWh V\VWem.¬¬

I get almost no response above 20kHz:
WiWh Whe RUigiQal OmQiMic haUdZaUe, reVponVe daWa iV limiWed Wo 20kH].
WiWh OmQiMic40k haUdZaUe, reVponVe Xp Wo 40kH] can be meaVXred, BUT Whe WeVW Vignal VoXrce and an\ 
folloZing ampliÀcaWion, mXVW be conÀgXred for 96kH] Vampling raWe or performan Wo aW leaVW 40kH].¬ NoWe WhaW 
man\ claVV D ampliÀerV do noW reprodXce VignalV aboYe 20kH] Zell or aW all, Vo Whe\ are probabl\ noW idea for 
WhiV pXrpoVe.¬ If \oX are geWWing Whe WeVW Vignal from \oXr compXWer in WindoZV, make VXre WhaW iWV pla\back 
sample rate is set for 96ksps or higher. 

My measurements show a rolled-off high end.  I know my speakers are flat and my 
system is all very High-End.
FirVW, make VXre all V\VWem Wone conWrolV or eqXali]erV are diVabled (jXVW in caVe).¬ BXW check \oXr Vignal VoXrce 
(Àle pla\er, CD or DVD pla\er, or eYen Vome compXWer VoXnd cardV) for "creaWiYe" Vignal handling -- Vome Yer\ 
e[penViYe CD pla\erV are docWored Wo "À[" a miVXnderVWood "pre-ring" Wime-domain problem¬ and in doing Vo 
meVV Xp Whe freqXenc\ reVponVe of Wheir pla\back.¬ UVXall\, ine[penViYe pla\erV don'W haYe WhiV problem.¬ YoX 
ma\ haYe Wo Vpend leVV mone\ Wo geW a mRUe accXUaWe WeVW Vignal VoXrce!¬

For PC-baVed Sla\back V\VWemV XVed Wo proYide Whe WeVW VignalV, make cerWain WhaW \oXr compXWer iV adjXVWed Wo 
pla\ WhoVe in DVD TXaliW\ (for original OmniMic HardZare) or "SWXdiR QXaliW\" fRU XVe ZiWh OmQiMic40k 
haUdZaUe.¬ ThaW iV, 48kVpV raWe for original OmniMic and 96kVpV raWe ZiWh OmniMIc40k hardZare.¬ PCV can 
and ofWen do XVe differenW qXaliW\ VeWWingV for differenW aXdio oXWpXW deYiceV (DACV, eWc.) Vo iW iV beVW Wo check 
each one in Whe WindoZV ConWrol Panel.¬ YoX can XVe Whe "ConÀg->SoXndcard SeWWingV" Wo geW Wo Whe conWrolV 
for this.



(UQdeU UecRUdiQg iQWeUfaceV, hRZeYeU, Whe RUigQal OmQiMic haUdZaUe VhRXld alZa\V be VeW fRU 2-chaQQel
DVD TXaliW\)!!

If XVing a receiYer or inWegraWed ampliÀer for driYing WeVW VpeakerV (Zhen WeVWing VpeakerV, raWher Whan Whe Vpeaker
and ampliÀer V\VWem), be cerWain WhaW an\ Wone conWrolV for iW are VeW Wo ÁaW, and an\ EQ or loXdneVV conWrolV are
WXrned off.¬ Man\ claVV-D or claVV-T ampliÀerV (bXW noW H\pe[ UcD or nCore, or IcePoZer) are noW opWimal for
loXdVpeaker WeVWing, aV Wheir freqXenc\ reVponVeV aW high freqXencieV can be affecWed VomeZhaW b\ loXdVpeaker
impedanceV.¬ A claVV-AB W\pe ampliÀer or a claVV-D W\pe menWioned aboYe iV XVXall\ preferable for moVW
accXraWe WeVWing pXrpoVeV.



CRQWHQWV - IQGH[

CaOibUaWiRQ RefeUeQceV Rf OPQiMIc40N HaUdZaUe
CaOLEUaWLRQ RI WKH OPQLMLF40N XQLWV LV GHULYHG IURP WKH HOHFWURVWaWLF GHIOHFWLRQ PHWKRG aQG a MEMS DC UHVSRQGLQJ
aFFHOHURPHWHU UHIHUHQFH IRU IUHTXHQF\ UHVSRQVH VKaSH.  AFFXUaF\ ZLOO QRUPaOO\ EH ZLWKLQ 2GB IURP 5H] WR 40NH], aQG PXFK
FORVHU RYHU PRVW RI WKH aXGLR EaQGZLGWK.  AEVROXWH SPL OHYHO (VHQVLWLYLW\) LV FaOLEUaWHG EaVHG RQ a BUXHQO aQG KMaHU
SLVWRQSKRQH.

A PaVWHU UHIHUHQFH PLFURSKRQH FRQVLVWLQJ RI a BUXHO aQG KMaHU 4133 FaSVXOH ZLWK KLJK YROWaJH SUHaPS/ERG\ ZaV FaOLEUaWHG
IRU IUHTXHQF\ UHVSRQVH VKaSH (aXGLR IUHTXHQFLHV WR 50NH]) XVLQJ BUXHO aQG KMaHU HOHFWURVWaWLF aFWXaWRU UA-033.  TKH
IUHTXHQF\ UHVSRQVH SUHVVXUH FXUYH ZaV WKHQ FRUUHFWHG IRU IUHH-ILHOG XVH SHU B&K SXEOLVKHG FXUYHV. TKH FaOLEUaWLRQ OaE ZaV
QRW aEOH WR FaOLEUaWH ORZ IUHTXHQF\ UHVSRQVH EHORZ 20H].  IQVWHaG, a GULYHQ GLaSKUaJP ZLWK a DC UHVSRQGLQJ aFFHOHURPHWHU
aWWaFKHG ZaV PHaVXUHG E\ ERWK aFFHOHURPHWHU RXWSXW aQG E\ WKH PaVWHU UHIHUHQFH PLFURSKRQH LQ WKH YHU\-QHaUILHOG WR
JHQHUaWH a UHVSRQVH FXUYH IURP 5H] WR 200H].  TKH XSSHU IUHTXHQF\ aQG ORZ IUHTXHQF\ FXUYHV ZHUH WKHQ FRPELQHG WR IRUP
WKH RYHUaOO UHVSRQVH VKaSH FXUYH RI WKH PaVWHU UHIHUHQFH PLFURSKRQH.

TKH PaVWHU UHIHUHQFH PLFURSKRQH ZaV WKHQ XVHG LQ a IUHH-ILHOG TXaVL-aQHFKRLF VHWXS ZLWK a EURaGEaQG ORXGVSHaNHU WR FURVV-
FaOLEUaWH UHIHUHQFH PLFURSKRQHVH RI WKH VaPH W\SH 4133 FaSVXOHV aQG SUHaPSV  IRU SURGXFWLRQ XVH.  TKH SURFHVV ZaV
SHUIRUPHG GULYLQJ OPQLMLF40N FLUFXLW ERaUGV IHG IURP WKH PLFURSKRQH SUHaPSV' RXWSXWV.  TKLV SURYLGHV UHOLaEOH UHVSRQVH GaWa
IURP VHYHUaO KXQGUHG H] WR 40NH]. AW ORZHU IUHTXHQFLHV WKH SURGXFWLRQ UHIHUHQFHV ZHUH FaOLEUaWHG LQ WKH YHU\-QHaU ILHOG XVLQJ
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a VHaOHG 10" EURaGEaQG ZRRIHU, FRPSaULQJ FXUYHV IURP WKH SURGXFWLRQ UHIHUHQFH aQG WKH PaVWHU UHIHUHQFH PLFURSKRQH WR
JHQHUaWH WKH ORZ IUHTXHQF\ UHVSRQVH VKaSH.

TKH IUHTXHQF\ UHVSRQVH FXUYH VKaSH RI HaFK OPQLMLF40N LV GHULYHG E\ FaOLEUaWLQJ aJaLQVW WKH SURGXFWLRQ UHIHUHQFH
PLFURSKRQHV E\ WKH VaPH WHFKQLTXH XVHG WR FaOLEUaWH WKH SURGXFWLRQ UHIHUHQFHV aJaLQVW WKH PaVWHU UHIHUHQFH PLFURSKRQH
(FRPELQLQJ VHSaUaWH KLJK aQG ORZ IUHTXHQF\ FXUYHV GHWHUPLQHG LQ WKH IaU ILHOG aQG WKH YHU\-QHaU ILHOG UHVSHFWLYHO\).  TKH UaZ
UHVSRQVH VKaSHV aERYH 20NH] WHQG WR EH ZaY\ ZLWKLQ VHYHUaO GHFLEOHV GXH WR LQWHUQaO KaUGZaUH HTXaOL]aWLRQ RI WKH
PLFURSKRQH UHVSRQVH XVHG WR FRPSHQVaWH aSSUR[LPaWHO\ IRU JHQHUaO UHVRQaQFH HIIHFWV. TKH LQGLYLGXaO UHVSRQVH VKaSH aQG
SPL UHIHUHQFH YaOXH aUH VWRUHG WR aQ ".RPP" ILOH LGHQWLILHG E\ VHULaO QXPEHU IRU XVH E\ OPQLMLF VRIWZaUH WR VRIWZaUH FRUUHFW
PHaVXUHPHQWV PaGH E\ WKH PLFURSKRQHV.

CaOLEUaWLRQ RI aEVROXWH OHYHO XVHV a VHW RI MHWURVRQLF FaOLEUaWRU GHYLFHV ZKLFK ZHUH WKHPVHOYHV FaOLEUaWHG XVLQJ YHU\ VWaEOH
BUXHO aQG KMaHU 4220 SLVWRQSKRQHV.  TKH FaOLEUaWRU GHYLFHV ZHUH XVHG ZLWK a VSHFLaO aGaSWRU WR ILW WKH QaUURZ GLaPHWHU RI WKH
OPQLMLF40N'VV  EaUUHO IRU LQGLYLGXaO aEVROXWH SPL FaOLEUaWLRQ RI WKH OPQLMLF4N XQLWV.  TKH SPL FaOLEUaWLRQ LV SHUIRUPHG ZLWK
WKH OPQLMLF'V "-24GB" aWWHQXaWRU WXUQHG RII aQG ZLWK WKH VHQVLWLYLW\ VOLGHU RI WKH VRIWZaUH VHW WR WKH KLJKHVW SRVLWLRQ.



ConWenWV - Inde[

TeVW CD TUacN LLVWLQJ
The WeVW CD XVed ZiWh Whe RUigiQaO OPQiMic XQiWV caQQRW be XVed ZiWh OPQiMic40N fRU
PeaVXUePeQW be\RQd 20NH], aV CDV caQ RQO\ UeSURdXce XS WR 22NH].   IW ZiOO RSeUaWe
cRUUecWO\ WR 20NH], bXW daWa aW higheU fUeTXeQcieV  ZiOO QRW be PeaQiQgfXOO\ gUaShed.  A fXOO
baQd (96NVSV RU higheU) VigQaO VRXUce VXch aV Whe cRPSXWeU'V VRXQd RXWSXW MacN, RU a WAV
RU FLAC fiOe SOa\ed WhURXgh a high defiQiWiRQ Pedia deYice, ZiOO be UeTXiUed WR PeaVXUe
aXdiR cRQWeQW abRYe 20NH].

1 TUacN 1: MRQRShRQLc PVeXdR-QRLVe VeTXeQce

2 TUacN 2: MRQRShRQLc ShRUW SLQe SZeeS

3 TUacN 3: MRQRShRQLc LRQg SLQe SZeeS

4 TUacN 4: MRQRShRQLc BaVV SZeeS

5 TUacN 5: LefW ChaQQeO, PVeXdR-QRLVe VeTXeQce

6 TUacN 6: LefW ChaQQeO, ShRUW SLQe SZeeS

7 TUacN 7: LefW ChaQQeO, ShRUW SLQe SZeeS, baVV UePRYed

8 TUacN 8: LefW ChaQQeO, ShRUW SLQe SZeeS, baVV aQd PLdUaQge UePRYed

9 TUacN 9: LefW ChaQQeO, LRQg SLQe SZeeS

10 TUacN 10: LefW ChaQQeO, BaVV SZeeS

11 TUacN 11: RLghW ChaQQeO, PVeXdR-QRLVe VeTXeQce

12 TUacN 12: RLghW ChaQQeO, ShRUW SLQe SZeeS

13 TUacN 13: RLghW ChaQQeO, ShRUW SLQe SZeeS, baVV UePRYed

14 TUacN 14: RLghW ChaQQeO, ShRUW SLQe SZeeS, baVV aQd PLdUaQge UePRYed

15 TUacN 15: RLghW ChaQQeO, LRQg SLQe SZeeS

16 TUacN 16: RLghW ChaQQeO, BaVV SZeeS

17 TUacN 17: WaUQLQg

18 TUacN 18: LefW ChaQQeO, 50 HeUW] TRQe fRU YROWage PeaVXUePeQW

19 TUacN 19: RLghW ChaQQeO, 50 HeUW] TRQe fRU YROWage PeaVXUePeQW
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