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Can sound quality be measured?

Are audio measurements irrelevant? Can measurement be used by consumers to make informed choices
about what to buy?

Mooicno 1u uzmepums Kauecmeo 36yka?
HS’MepeHM}Z 36YKA HE UMernnl 3Hauenus? Moeym Jau nompe6umeﬂu UCnO1b306amMb USMEPEHUAL, ymooOwl
coenamb 0CO3HAHHbIL 6bl60p 6 OMHOUuteHuu nmoco, 4mo I’lOKyl’lamb?

Steve Guttenberg
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I've met a lot of audio designers in my time, and all of the best ones have one thing in common, they have
great "ears." They know what good sound sounds like. The opposite camp is populated with engineers
that rely exclusively on measurements to "prove'" their designs are better. To my way of thinking,
the second group rarely makes great sounding products. Audio is too complex to be analyzed with just
numbers alone.

B ceoe épems s cmpeuan MHO20 ayouo-ousatinepos, u 'y cex Jy4ulux U3 Hux ecmv 00Ha obwas vepma. y
HUx omauunvle «ywiuy. Onu 3narom, kax 36yuum xopowiutl 36yK. Ilpomueononoscuuiii 1azepv cocmoum
U3 UHIICEHEPOE8, KOMOpble NONALAIOMCA UCKIIOUUMENbHO HA USMEPEHUS, YMOObl «00KA3amby, YUMo ux
Koncmpykyuu ayqwe. Ha mou 632140, 6mopaa zpynna peoko npou3eo0um npooyKmal ¢ Omau4HbiM
38yYaHUEM. 38)K CIULUKOM CLONCEH, YMOObl €20 MONCHO ObLIO AHANUSUPOBAMb C NOMOUWBIO OOHUX
MONLKO YUgp.

Nowadays I'm meeting more digital audio engineers specializing in designing room and speaker
correction software. They are usually very nice people, and their graphs and tests always look
impressive on their laptops, but the presentations fall apart when I listen to their sound. Results vary from
not bad to truly horrendous, but great sound is the least likely end product of their hard work.

B nacmosnuwiee epemsn s ecmpeuaro 6onvuie UHHCEHEPOS NO UUPPOBOMY 38YKY, CREUUATUIUPYIOUWIUXCA
Ha pazpadomke nPoOZPAMMHOZ0 00ecneuenus 0 KoppeKuuu nomeujeHus u OUHamukos. Ooviuno onu
OueHb npusimuble J00U, U UX SPAPUKU U MeCmbl 6Ce20d 6bl2NA0SM NEUaAMIsIIOue Ha UX HOYMOYKAx, HO
npe3eHmayuu paseaiusarmcs, Koeod s ciyuar ux 36yk. Pesynemamul éapbupyromes om Henioxux 0o
0elicCm8UMENbHO YHCACHBIX, HO OMIIUYHbLI 36YK — HAUMEHee 6ePOAMHbBLI KOHEUHbLI Pe3YIbIMam ux
madicenou padomel.

Apparently, they were so focused on measuring sound they forgot to listen, or hire someone who actually
knows what good sound sounds like. If the goal was to achieve better measurements I'd congratulate them
for their accomplishments. But it's not, and discovering exactly what types of measurements indicate
improved sound quality is an art. An art few of these engineers have mastered.

01{68M0H0, OHU OBLIU HACMONILKO cocpeéomoqeﬂbl Ha usmeperuu 36yKa, umo 3a0b1aU nocyuiams uiu
HAHANb KO20-mo, Kno oelcmeumenbHo 3Haem, Kak 3eydum xopomuﬁ 36)K. Ecnu ob1 yéeivro ObL10
docmuoicerue Jyduux pes3yivmamoe, s Obl no3épa6uﬂ ux ¢ oocmudceruamu. Ho smo ne mak, u mo4HoO
0npe0eﬂumb, KaKue munasl uwepenuﬁ YKaszslearom Ha yjiyduieHue Kkauecmea 36yKa, — Imo
UcKyccmaeo. chyccmso, Komopbim oeaoenu HemHozue u3 IMuUxX UHJICEHEPOB.

There are a couple of reasons why measurements fail to correlate with subjective sound quality
assessments. First, electronics and speaker measurements have little to do with the sound of music. Test
tones are too simple and predictable; music is far more complex and random. Reproducing the sound of a
violin or a drum kit are exceedingly difficult tasks, and since the real goal of any hi-fi is to play music and
not test tones, the designer's first priority should be making products that sound "good" for the intended
market. For example, if you're designing DJ headphones, you aren't trying to deliver the most accurate
bass. Far from it, you want to pump up the bass. Amplifier designers shouldn't waste their time trying to
create an amp to drive simple test loads, they need to make an amp that handles the complexities
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associated with real speakers playing music. And amplifier designers don't know which speakers are
going to be used with their amps. Every speaker presents a different type of "load" to the amp.

Ecmb neckonbko npuduH, no KOmopulm usmepeHus: He KOppemupyrom ¢ cyObeKmueHbIMU OYeHKAMU
Kauecmea 38yKa. Bo-nepeulx, s1eKmponuKa u usmepeHusi KONOHOK UMEIM MAalo 00uje2o co 36yyanuem
my3biku. Tecmogvle CueHaibl CIUUKOM NPOCHbL U NPEOCKA3YeMbL, MY3bIKA 20Pa300 CLONCHee U Caydatikee.
Bocnpouseedenue 36yKka ckpunku uiu yOapHoU YCMaHO8KU — YPe38bluAliHO CIONHCHASL 3a0aud, U,
HOCKONLKY HACMOoAWas yeib 1100020 hi-fi — 60cnpouzeo0ums My3viKy, a He mecmupo8ams 36VKu,
nepeoouepeoHoll 3a0auetli OU3atiHepa O0NHCHO Oblmb CO30aHUue NPOOYKMO8, KOMopbie 38y4am «XOPOuLo»
0711 npeononazaemozo UCnoib306anus Ha peinke. Hanpumep, eciu 6wl paspabamvieaeme HaAyWHUKYU OJisl
ouodicees, 8bl He NbIMAEMECh B0CNPOUZBECIIU MAKCUMATILHO MOYHbLe 6achl. /]aneko He mak, bl Xomume
Hakauyamw b6ac. Pazpabomuuxu ycunumerneii He OOIHCHbI MPAMUmMs c80e 8pemsi, NblMdasch cO30amb
yeunumenwv OJisk NPOCMbIX MECMOBbIX HAZPY3O0K, UM HYICHO CO30amMb YCUIUMENb, KOMOPbIU CRPABTISemcs
CO CNIOHCHOCMAMU, CEAZAHHBIMU C PEANbHIMU OUHAMUKAMU, 80CHPOU3BO0AUUMU MY3bIKY. M
paspabomuuku ycuiumenel He 3HAOM, KaKue OUHAMUKY OY0ym UCNOIb308AMbCA C UX YCUTUMETMU.
Kaowcoas kononka npedcmasnsiem ceou mun «Hazpy3kuy» OJis YCUIUMETL.

In the 1970s there was a big push to lower the "total harmonic distortion" specifications of
amplifiers to ever lower levels, based on the belief that if they measured better they would sound
better. They were measuring the wrong things. The narrow focus of designing for measurements rarely
produces bona-fide sonic improvements. That's not to say that in the hands of truly talented engineers
measurements aren't useful, they absolutely are, but measurements are no substitute for listening.

B 1970-x 200ax 6vi1 601611011 MOIYOK K CHUMNCEHUIO XAPAKMEPUCHMUK (HOTIHBIX 2APMOHUYECKUX
UCKaxcenuily ycunumeneii 00 euwje Gonee HU3KUX YPOBHell, 0CHOBbIBAACH HA YDexcOeHuu, Umo, eciu
0bl onu uzmepau Ayuuie, OHU 38yuanu ovl ayuue. Onu uImepaAIU HEenpPasuIbHble 6eUiU. Y3Kasl
HAanpasieHHOCMb NPOEKMUPOBAHUS HA UMEPEHUSI peOKO 0aen 000POCOBeCHIHble 36YKOBbLE VI YUUEHUSL.
Omo ne 3nauum, umo 6 pyKax 0eicmeumenbHO MaalaHmMAUGHIX UHIHCCHEPOE8 UMEPECHUS DeCnole3Hbl,
OHU NOJIE3Hbl, HO UBMEPEHUA HE 3AMEHAM CTIYUAHUA.

I've heard all of the latest auto setup and calibration systems featured in Denon, Onkyo, Pioneer, Sony,
and Yamaha receivers, and the results are hit or miss. Granted, these systems can improve the sound, but
more often than not, the processing merely changes the sound. In those cases, I can achieve better results
by listening and making adjustments with the manual speaker setup. The processed sound might measure
better, but again, that doesn't necessarily correlate to sound quality enhancement.

A caviuan 060 6cex HoBeUWUX CUCTNEMAX ABMOMAMUYECKOU HACMPOUKU U KATUOPOBKU, NPeOCmasleHHbIX
6 pecusepax Denon, Onkyo, Pioneer, Sony u Yamaha, u pe3ynemamul 6vi1u yoaunvimu. Koneuno, smu
cucmemobl MO2ym YIyuuiums 38yK, HO dauje 8ce2o 0opabomka npocmo meHsem 38yK. B omux ciayuasx s
MO2Y 000UMbCA TYYULUX Pe3VIbMAMOo8, NPOCIYUWUBAS U HOCS KOPPEKMUBLL C NOMOWbIO PYYHOU
Hacmpouku OuHamuxos. OOpadomanHblil 36VK MONMCEN USMEPAMbCA JIVUULE, HO ONAMNb JHCe, IO He
0053amenvbHO Koppeaupyem ¢ ViyyuleHuem Kaiecmed 38VKd.

I recently discussed the measurement quandary with my friend, writer Brent Butterworth, who believes
measurements are useful tools, but we never came to a meeting of minds on this matter. I'm paraphrasing
here, but he said that measurements that reveal flaws in the sound of a speaker might go unnoticed by the
ear, and that some speakers that don't measure well, can still sound subjectively good. So there you have
it.

Heoasno s 06cyscoan 3ampyOoHeHus: ¢ usMepeHusIMu co ceoum opyeom, nucamenem bpenmom
bammepsopmom, xomopwiii cuumaem uzmepeHus NOIE3HLIMU UHCIPYMEHMAMU, HO Mbl MAK U He NPULLIU
K eOUHOMY MHEHUIo no d9momy eonpocy. A nepegpazupyro 30ecb, HO OH CKA3A, YMO U3MePeHUs, KOmopule
8bIABIAIOM HEOOCMAMKU 8 386VYaHUU OUHAMUKA, MO2YM OCMAMbCs He3aMedeHHbIMU OISl CyXd, U Ymo
HeKomopble OUHAMUKU, KOMOPble NIOX0 USMEPAIOM, MO2YM 6Ce JHce 36YYamb C)yObeKMUGHO XOPOULO.
Hmak, y sac ecmv amo.

So if trained engineers struggle to derive useful information from measurements, I can't imagine how
consumers looking at a wiggly line on a chart helps them decide which amp or speaker to buy. I'm not
referring to specifications or numbers like watts per channel or driver sizes; I'm talking about charts and
graphs that plot "spectrum of 1 kHz sinewave, D.C. to 1 kHz," or "anechoic response of tweeter on axis."
If you have ever picked up useful information from peering at charts in audio reviews, and you're not an
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engineer, please share your insights in the Comments section.

Tosmomy, ecau 0OyueHHble UHIICEHEPDL U30 BCEX CUIL NBIMAIOMCS NOYYUMb NOJE3HYI0 UHDOPMAYUIO U3
uzmepenutl, s He Mo2y cebe npedcmagums, KaKk nompeoument, 205 Ha BOIHUCTIYIO TUHUIO HA
ouazpamme, NOMO2AOM UM peuumsy, KaKoU YCUIUmens uiy OUHAMUK Kynumo. A ne umero 6 udy
cneyugurkayuu uru yugpsl, maxKue Kax MOWHOCMb HA KAHAI UIU pasmepsl Opaueepos, A 206opio o
ouazpammax u epagukax, Ha KOMopwix uzoopasicen «cnekmp curycouodwt 1 kl'y, om nocmosHno2o moka
00 I k['y» unu «6e3dx08vlll OMKAUK meumepa Ha ocuy. Eciu vl ko20a-1ubo nonyuanu noiesHyro
uHopmayuro, 205 Ha OUazpammol 8 0030pax ayouo, U bl He UHIHCEHED, NOOETUMeCh CEOUMU MbLCIAMU
6 pazoene «Kommenmapuuy.
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