YK 621.45

OCOBEHHOCTHU ITPUMEHEHUA CTAHIAPTA ANSI/ASA S12.42-2010
AJI51 OHEHKHA KOS®PUIUEHTOB CHUKEHWA HTYMA
I'OJIOBHBIMU TEJIE®OHAMU C ®PYHKHHUENU AKTUBHOI'O IIOJJABJIEHUA

Tpommn A.T'.,
LG Electronics CTO R&D laboratory Al, Audio Enhancement Technology group
andytroshin@gmail.com

Kniouesvie cnosa: uckyccmeennas 20106a, CUMYISAMOP CIYX08020 KAHALA, YCMPOUCME0 OJis
uMepeHuss UHOUBUOYANbHBIX CPEOCME 3auumsl Om uiyma, coomuowenue cueHan-uym, RTA-ananus,
akycmuueckoe noie, Koaghguyuenmot crudicenuss wiyma, bII®D, 1/3-okmasmwiii ananus.

CHmKeHHe pHUCKa TMOTEPH CllyXa OHKUMaXKaMH BEPTOJETOB, PEAKTUBHBIX HCTpeOUTENeH,
CTpaTerM4eCKUX PAKETOHOCIEB U IEPCOHaNa, OOCITYKHBAIOILEro B3JET M MOCaaKy HamyOHOH
aBUalMu, TpeOyeT MPUMEHEHHS HE TOJIbKO MACCHBHBIX, HO ¥ KOMOWHHPOBAHHBIX MHIMBHYaTbHBIX
CPEZCTB 3alIUTHI CIyXa OT BEICOKUX YPOBHEH 3BYKOBOI'O JIaBJICHHUS.

BypHoe pa3BuTHE TEXHOJIOTMM AaKTUBHOTO TIOJABJICHUS [IyMa B DPAa3JIUYHBIX MOJEIIX
TOJIOBHBIX TeNe(OHOB KaK OTKPHITOrO, TaK 3aKPhITOrO M KaHAJIBHOI'O THUIA 32 MOCIEIHION JeKany,
TpeOyeT COOTBETCTBYIOMIETO METPOJIOTHYECKOTO OOECTeueHusl I OmpesesieHus Kod(h(UIIMESHTOB
ocinalneHuss IIymMa B IIMPOKOM 4YacTOTHOM JAMamna3zoHe. B jokinane paccMOTpeHbl ClieAylolue
0COOEHHOCTH MPUMEHEHUS CTaHapTa:

1. TpeGoBaHMs K aKyCTUYECKOMY IOJIIO0 B U3MEPUTEILHON KOMHATE.

2. CoOoTHOIICHNE CUTHAJI/BHEIIHUH IIIyM MTPU TECTUPOBAHUH.

3. OcoOeHHOCTH YaCTOTHOI'O aHaJIM3a CUTHAJIOB.

4. ANTOpUTMBI BBIYUCIICHHUS aKTHBHOTO, TACCHBHOTO U 001IeT0 K03(hPHUIIMEHTOB ocIabIeHus ryma.
5. IlpencraBneHue pe3ysibTaTOB M3MEPEHHMS M PEKOMEHJAIMM IO HCIHOJIb30BAHUIO CUMYJISTOPOB
CIIyXOBBIX KaHaJIOB U UCKYCCTBEHHOW I'OJIOBBI.

IIpuBenens! pe3ynbTaThl U3MepeHUs Ko3(D(UIUMEHTOB ocialleHuss IIyma MOMyJISPHBIX
MojieJiel TOJIOBHBIX TeIePOHOB C (PYHKIMEH AaKTUBHOTO KOHTPOJS IIyMa BEIYIIUX MHMPOBBIX
npousBoauteneil. Ha puc. 1 wu3oOpakeHa TUHOBas YacTOTHAas XapaKTEPUCTHKA AaKTUBHOTO
koo dunmenTa mogaieHus myma roinoBHsIME Tereonamu Moxemn AKG Q90NC npemuyMm Kiacca.
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Puc.1 — KoaddummeHt ocnabiaeHus mrymMa roJIOBHBIX TeJIC()OHOB aIrOPUTMOM aKTUBHOTO KOHTpours (AIL)

B 3aBUcUMOCTH OT yacToTel. AKG N90Q

AxycTudeckoe T1ojie B HM3MEpPUTEIbHONH KOMHATEe JOJDKHO YIIOBJIETBOPSTH KPUTEPHUIO
T Py3HOCTH, a UMEHHO Pa3HOCTh B YPOBHSX 3BYKOBOTO JIaBJICHUS BOKPYT MCKYCCTBEHHOHW TOJIOBBI
WIN TPUCTIOCOOJICHUS Ul U3MEpeHUs] KOAPPHUIHMEHTOB OCialleHus 1IyMa He JIOJDKHO IMPEBBIIIATh
(+/-) 3 nb nna neBoro m mpaporo kaHana. CTaHAAPT pErJIaMEHTHUPYET 3HAYEHHUs OOIIEro YPOBHS
3BYKOBOTO JiaBJIeHUs B KOMHaTe 3HaueHussMu 85 1b, 95 nb u 105 nb. CootHomenue curnan/¢hpoHOBbIN
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IIyM B KOMHaTe 10JkHO ObITh Oosiee 10 ab. [Tonock yactot, rae 3To TpeOOBaHKE HE BBIMTOIHACTCA,
UCKIIIOYAeTCAd W3 aHalu3a JaHHBIX M3MEPEHHMH KaK HEJOCTOBEpHbIC JaHHblE. YacTOTHBIA aHaIu3
noykeH ObiTh BbimonHeH RTA-ananmuszaropoM ¢ ucnosib3oBaHHeM 1/3 okTaBHbBIX GMIbTpoB. J[ns
YMEHBIIEHUS TOIPEIIHOCTH YaCTOTHOIO aHAIN3a PEKOMEHAYeMOe BPeMsl YCPEIHEHHs! TOJKHO ObITh

He MeHee 30 cekyH/I.
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Puc.2 — IlpeacTaBieHne pe3yIbTaToOB H3MEPEHUI KOd()(HUIIUEHTOB CHI)KSHUS [IlyMa T'OJIOBHBIMH Telle()OHAMHU.
TIL — oOmuit korpunmeHT ocnadbnerns nryma. PL — koa¢ ¢uImeHT maccuBHOTO OCIabieHus ryMa.
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Cnmcok Jmreparypbl
1. ANSI/ASA S12.42-2010 Methods for the Measurement of Insertion Loss of Hearing

Protection Devices in Continuous or Impulsive Noise Using Microphone-in-Real-Ear or Acoustic Test

Fixture Procedures.
2. Bruel&Kjear, Head and Torso Simulator (HATS) TYPE 4128-C. Instruction manual.

3. GRAS 45CA Headphone/Hearing protector Test Fixture. Instruction Manual.
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PECULIAR PROPERTIES OF THE ANSI / ASA S12.42-2010
STANDARD APPLICATION FOR EVALUATING INSERTION LOSS
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The requirements and practical implementation of standard ANSI / ASA S12.42-2010 are
discussed in the paper. The correct forming of acoustic noise field in the testing room around test
fixture and artificial head are considered. The signal-to noise ratio in the test as well as frequency
analyses parameters have reported to minimize measurement errors. Testing process and
determination of Total Insertion Loss (TIL), Passive Insertion Loss (PIL) and Active Insertion Loss
were described in the paper. The implementation of 1/3 octave synthesis using narrow band FFT data
could lead to measurement error in the low frequency range. Typical Insertion Loss vs. frequency are
reported for popular commercially available headphones with active noise control option.
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