
AS/NZS 4476:1 997
IEC 1 260:1 995

Austral ian/New Zealand Standard®

Acoustics—Octave-band and
fractional-octave-band filters

[IEC title: Electroacoustics —Octave-band and fractional-octave-band
fi lters]

Full document details: AS NZS 4476-1997

http://www.avadocuments.com/doc/as-nzs-4476-1997
http://www.avadocuments.com/doc/as-nzs-4476-1997


AS/NZS 4476:1997

This Joint Australian/New Zealand S tandard was prepared by Joint Technical
Committee AV/2, Acoustics, Instrumentation and Measurement Techniques. It was
approved on behalf of the Council of S tandards Australia on 28 March 1 997 and on
behalf of the Council of Standards New Zealand on 1 6 June 1 997. It was publis hed
on 5 July 1 997.

The following interests are represented on Committee AV/2:

AirS ervices Australia
Australian Acoustical S ociety
Australian and New Zealand Environment and Conservation Council
CS IRO — Division of Applied Physics
CS IRO — Division of Building, Construction and Engineering
El ectroacoustic Calibration Services
Ministry of Health, New Zealand
National Acoustic Laboratories, Division of Australian Hearing S ervices
National Association of Testing Authorities, Australia
The Association of Consulting Engineers, Australia
WorkCover Authority of N. S. W.
WorkS afe Western Australia

Review of Standards. To keep abreast of progress in industry, Joint Australian/
New Zealand Standards are subject to periodic review and are kept up to date by the
issue of amendments or new editions as necessary. It is important therefore that
Standards users ensure that they are in possession of the latest edition, and any
amendments thereto.

Full details of all Joint Standards and related publications will be found in the Standards
Australia and Standards New Zealand Catalogue of Publications; this information is
supplemented each month by the magazines ‘The Australian Standard’ and ‘Standards
New Zealand’ , which subscribing members receive, and which give details of new
publications, new editions and amendments, and of withdrawn Standards.

Suggestions for improvements to Joint Standards, addressed to the head office of either
Standards Australia or Standards New Zealand, are welcomed. Notification of any
inaccuracy or ambiguity found in a Joint Australian/New Zealand Standard should be
made without delay in order that the matter may be investigated and appropriate action
taken.

This Standardwas issued in draft form for comment as DR 96421.

Full document details: AS NZS 4476-1997

http://www.avadocuments.com/doc/as-nzs-4476-1997
http://www.avadocuments.com/doc/as-nzs-4476-1997


AS/NZS 4476:1 997

Austral ian/New Zealand Standard®

Acoustics—Octave-band and
fractional-octave-band filters

Originated in Australia as AS Z41 — 1 969.
Originated in New Zealand as NZS 1 499:1 965.

AS Z41 — 1 969 and NZS 1 499:1 965 jointly revised,
amalgamated and redesignated AS/NZS 4476:1 997.

PUBLI SHED JOINTLY BY:

STANDARDS AUSTRALIA
1 The Crescen t,
Homebush NSW 21 40 Austra l ia

STANDARDS NEW ZEALAND
Level 1 0 , Stan dards Hou se,
1 55 The Terrace,
We l l i n gton 600 1 New Zeal an d

ISBN 0 7337 1 1 80 4

Full document details: AS NZS 4476-1997

http://www.avadocuments.com/doc/as-nzs-4476-1997
http://www.avadocuments.com/doc/as-nzs-4476-1997


i i

PREFACE

This S tandard w as prepared by the Joint S tandards Australia/ S tandards New Zealand Committee

AV /2, Acoustics, Instrumentation and Measurement Techniques, to supers ede AS Z41 — 1 969,

Octave, half octave and one- third octave band pass filters intended for the analysis of sound and

vibrations and NZS 1 499: 1 965, Specification for octave and one-third octave band-pass filters .

The objective of this S tandard is to provide performance requirements and methods for testing the

performance of band pass filters that comprise a filter set or spectrum analyser for use in the

measurement of sound.

This S tandard is identical w ith and has been reproduced from IEC 1 260: 1 995,

Electroacoustics—Octave-band and fractional-octave-band filters .

The term ‘ informative’ has been used in this S tandard to define the application of the appendix to

which it applies. An ‘ informative’ appendix is only for information and guidance.

As this S tandard is reproduced from an international Standard, the following applies :

(a) Its number appears on the cover and title page w hile the International S tandard number

appears only on the cover.

(b) In the source text ‘ this International S tandard’ should read ‘ this Australian/New Zealand

Standard’ .

(c) A full point substitutes for a comma w hen referring to a decimal marker.

(d) For the purpose of testing electrical performance for pattern evaluation as described in tests 1

to 7 in Annex C, no adj ustments for reference conditions are required when the prevailing

environmental conditions are within +2. 0 kPa to −4.0 kPa of the reference static press ure,

within +5° to −2°C of the reference air temperature, and within +5% RH to −25% RH of the

reference relative humidity. The environmental conditions prevailing at the time of a test are

to be recorded.

References to international S tandards should be replaced by equivalent Australian or Australian/

New Zealand Standards, as follows:

Reference to International Standard or other

publication

Australian/New Zealand Standard

IEC

50 International Electrotechnical

Vocabulary ( IEV)

AS

50(801 ) Chapter 801 : Acoustics and electro-

acoustics

—

651 Sound level meters

651 /Amdt 1 Amendment 1

1 259 Acoustics — Sound level meters

1 259. 1 Non-integrating

801 .2 Electromagnetic compatibility for

industrial- process measurement and

control equipment

Part 2: Electrostatic discharge

requirements

—

801 .3 Electromagnetic compatibility for

industrial- process measurement and

control equipment

Part 3 : Radiated electromagnetic field

requirements

—
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IEC AS ‘

804 Integrating-averaging sound level

meters

804/Amdt 1 Amendment 1

804/Amdt 2 Amendment 2

1 259 Acoustics — Sound level meters

1 259. 2 Integrating — Averaging

IS O

266 Acoustics — Preferred frequencies for

measurements

253 3 Acoustics — Preferred frequencies for

measurements

OI ML Vocabulary of legal metrology —

Fundamental terms

—
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AUSTRALIAN/NEW ZEALAND STANDARD

Acoustics—Octave-band and fractional-octave-band fi l ters

1 Scope

1 . 1 Th is In ternat ional Standard provi des performan ce requ iremen ts an d meth ods for

testi n g the performan ce o f ana l og ue , sampled -data , an d d ig i ta l impl ementat i on s of band -

pass fi l te rs that compri se a fi l te r se t o r spectrum anal yser. Th e extent o f th e passband

reg ion of a fi l te r’s rel at i ve at ten uat ion characteri sti c is a con stant percentag e of the

midband frequ ency fo r al l f i l ters o f a g iven bandwi dth. An in strument compl ying wi th the

requi remen ts of thi s In te rnat iona l Standard may con tai n any number o f bandpass fi l te rs

cover i ng any desi red freq uency rang e.

1 . 2 Perfo rmance requ i remen ts are provid ed for three fi l te r cl asses desi gn ated class 0 ,

class 1 , and class 2 . Al l owed to l eran ces in crease as the class number i ncreases.

1 . 3 Bandpass fi l ters compl yin g wi th th e pe rformance requi remen ts o f thi s stan dard may

be part of vari ous measurement systems or may be an i ntegral componen t o f a speci f ic

in strument an d shall operate i n real t ime. Perfo rmance requi remen ts app ly to any meth od

th at i s se lected by the manu facturer to impl emen t th e desi gn of th e fi l te rs.

1 . 4 In struments compl yin g wi th th e req ui rements o f th is standard are capabl e of provid-

in g frequ ency-ban d -f i l tered spectral i nfo rmati on fo r a wi de varie ty of si g na ls , for exampl e ,

ti me-varyin g, i n te rmi ttent , an d steady; broadband an d di screte frequ ency; an d l ong and

short durati on s. For appl i cati ons in vol vin g transi en t si g na ls, di ffe ren t rea li zat i on s o f f i l ters

meeti n g the req ui rements o f thi s standard may gi ve di ffe ren t resu lts.

2 Normative references

The fo l l owi ng normative documents contai n provisi ons wh ich , throug h reference in thi s

text, constitu te provi sion s of thi s I n te rnati ona l Stan dard. At the t ime of pu b li cat io n , the

ed i ti ons i n di cated were val id . All n ormat i ve documen ts are subj ect to revis i on , and parti es

to ag reements based on th is I n te rnati ona l Standard are en cou raged to in vesti g ate the

possib i l i ty o f applyi ng th e most recen t ed it io n s o f the normat ive documen ts in d icated

be l ow. Membe rs o f the IEC and ISO mai n ta in reg i sters of cu rrent ly val i d I nternati on al

Standards.

IEC 50(801 ) : 1 994, In te rna t iona l E l ectro techn i cal Vocabul ary (I EV) — Chapte r 80 1 :
Acoust ics an d e lectro -acou sti cs

IEC 65 1 :1 979 , Soun d l eve l meters

Amendmen t 1 : 1 993

IEC 801 -2: 1 99 1 , Electromagn eti c compatib i l i ty fo r in du stri al -process measu rement and
con tro l eq ui pmen t — Part 2: E lectrostat ic d i scharge requ iremen ts
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IEC 801 -3: 1 984 , Electromagn eti c compatib i l i ty fo r in du str i al -process measurement and
con tro l eq ui pmen t — Part 3: Rad ia ted e lectromagn eti c f ie l d req u irements

IEC 804:1 985 , I n teg rati n g-averag in g sound l evel meters

Amendmen t 1 , 1 989

Amendmen t 2, 1 993

ISO 266 :1 975 , Acousti cs — Preferred frequ enci es fo r measuremen ts

OIML: 1 978 , Vocabu lary o f le gal metro lo g y — Fundamen ta l terms

3 Defin i ti ons

For the purpose of th is In ternat io nal Stan dard, the fol l owin g defi ni t io n s appl y.

NOTE — For defi ni ti ons of addit ional term s i n thi s standard, reference shoul d be made to I EC 50(801 ) and

the OIML vocabu lary of legal metrol ogy.

3. 1 bandpass fil ter: Fil te r wi th a si ng l e transmission band (or passband wi th smal l

re l at i ve attenuati on) extendi n g from a lower ban dedge frequency greater th an zero to a

fi n ite upper bandedg e frequ ency.

3. 2 octave rati o: Nom i na l freq uency rat io o f 2 : 1 ; g en eral symbo l G .

NOTES

1 Th is standard perm it s two opt ions, desi gnated base-t en and base- two, for determ in ing an octave-band,

or fracti onal -octave-band, f requency rati o.

2 For base-t en systems, G 1 0 = 1 0
3/1 0

(1 )

3 For base-two systems. G2 = 2 (2 )

4 The base-t en system is pre ferred.

3. 3 bandwid th des ignator: Reci procal of a posi ti ve in teg er, in cl u di n g 1 , to desig nate the

fracti on of an octave band ; symbo l 1 /b.

3. 4 reference frequency: Frequ en cy of 1 000 Hz, exactl y; symbol f r.

3. 5 exact midband frequency: In hertz, a frequency that has a speci fi ed rel ati on shi p to

th e re feren ce freq uen cy such that th e rat io o f the exact midband freq uen cies of any two

con ti g uous bandpass fi lte rs i s th e same for al l f i l ters i n a f i lter set of a specif i ed

bandwi dth; symbo l fm . When the den ominator of th e bandwid th desi gn ato r is an odd

number, exact mid band frequ encies of any fi lter i n a set o f fi l te rs are determin ed from:

fm = (G
x/b) (fr) (3 )

an d when the denomin ato r o f the ban dwi dth desi gn ator i s an even number, exact midband

frequ encies of an y fi l te r in a set o f fi l te rs are dete rmi ned from:

fm = (G
(2x+1 )/(2b )

)( f r) (4 )

where x is an y in teger, posi ti ve, n egati ve, o r zero .
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NOTES

1 Exact mi dband frequencies determ ined f rom equat ion ( 3) or (4 ) perm it th e output of narrow-f ract ional-

octave-band fi l t ers to be combi ned to yi el d the band level of a f i l te r of wider-bandwid th wi th a corresponding

exact mi dband frequency and correspondi ng bandedge frequencies.

2 Wi th the base- ten system, mi dband frequenci es in cl uded wit hi n any 1 0: 1 f requency range are the same

as wit hi n any other 1 0:1 frequency range except fo r the posit ion of the decimal s ig n. Wi th th e base- two

system , m idband frequencies are un ique and do not repeat .

3 As examples, fo r one- th ird-octave-band fi lt ers, the exact m idband frequency for the band wit h a

nomi nal mi dband frequency of 5 000 Hz i s 5 01 1 , 872 Hz to th ree decimal places by the base-t en system

and 5 039, 684 Hz by the base-two system , or a di ff erence of approximatel y 0,6 %. At a nom inal mi dband

frequency of 50 000 Hz, th e exact mi dband frequency i s 50 1 1 8, 723 Hz by the base-t en system and

50 796,834 Hz by the base-two system, or an approximate d if ference of 1 ,4 %.

4 When the denom inator of the bandwid th desi gnator is an odd number, one of the f i l te rs in a comple te

fi lt er set may have a mi dband frequency of 1 000 Hz. when the denomi nato r of th e bandwi dth desi gnator i s

an even number, the bandedge frequency of one adjacent pai r of fi l t ers i n a comple te fi l t er set may be at

1 000 Hz and therefore none of the f i l te rs wi l l have a m idband frequency of 1 000 Hz.

5 Exact m idband frequencies fo r octave-band and one-t hi rd -octave-band fi l t ers are gi ven i n tabl e A. 1 fo r

th e usual range of audi o frequencies.

3. 6 nominal midband frequencies: I n h ertz, rou nded midband frequenci es fo r th e

desig nat io n of bandpass fi l ters.

3. 7 bandedge frequenc ies: I n h ertz, frequ en cie s o f the lower and uppe r ed ges of th e

passband o f a bandpass fi l ter su ch tha t th e exact midband frequency i s th e geometri c

mean of th e lower and upper bandedg e freq uen cies; symbo ls f 1 and f2, respective ly.
Bandedge frequencies are de termin ed from :

f1 = (G
–1 /2b) )( fm) (5 )

an d

f2 = (G
+1 /(2b )

)( fm) (6 )

where

G represen ts an octave freq uen cy rati o cal cu l ated accord i ng to equat ion (1 ) fo r base-

ten systems or (2 ) fo r base-two systems;

fm is an exact midband freq uency dete rmi ned from equ at i on (3 ) o r (4) .

3. 8 normali zed frequency: For a bandpass fi lte r, rati o of frequency to the exact mid -

band frequ en cy; symbo l f/fm .

3. 9 fi lter bandwid th : In hertz, fo r a g i ven fi lte r, u pper bandedg e frequ ency f2 minus the
correspond i ng lower ban ded ge freq uency f 1 cal cu l ated from equat i on s (5) an d (6 ).

3. 1 0 octave-band fi lter: Ban dpass fi lter for wh ich the nom i na l rati o of u ppe r ban dedge

frequ ency to lower bandedge freq uen cy i s two .
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3. 1 1 fract i onal -oc tave-band fi l ter: Ban dpass fi l ter fo r wh i ch th e rat i o of upper ban d-

ed ge frequ en cy f2 to l ower bandedg e frequency f1 i s an octave rat i o ra ised to an exponen t
eq ual to the app l icab l e ban dwi d th design ato r.

NOTE — I n symbol s, a bandedge frequency rat io i s f 2/f 1 = G
1 /b
.

3. 1 2 fi l ter attenuati on: I n decibel s, fo r a bandpass f i lte r, at any freq uency, th e level o f

th e t ime-mean -squ are i npu t sig nal min us th e l evel o f th e in d icated t ime-mean -square

ou tpu t si g na l, wi th bo th si gn al l evels re la ti ve to th e same reference quan ti ty; symbo l A.

NOTE — I n symbol s, a ti me-m ean-square input sig nal level L in , in decibel s, i s represented by:

L in = 1 0 lg dB (7 )

where

V in(t) is the in stantaneous i nput sig nal as a funct ion of t im e t :

T is the el apsed ti me for i ntegrati on;

Vo is an appropr iate re ference quanti ty such as 20 μV.

A correspon d in g expressi on app li es fo r the l eve l o f th e t ime-mean -squ are ou tpu t si gn al.

3. 1 3 reference attenuat ion : I n decibel s, for a l l bandpass f i lte rs i n an i n strumen t,

nomin al f i l te r attenuati on in th e passban d as specif i ed by the manu facturer fo r de te rmini n g

re l at i ve attenuati on; symbo l A re f.

3. 1 4 rel at i ve attenuat ion : In decibel s, fo r a ban dpass fi lte r, at an y freq uen cy, f i l ter

at ten uat ion min u s the reference attenu ati on; symbo l ΔA.

NOTE — At any normali zed frequency f/fm , re lati ve attenuat ion ΔA(f/fm ) , i n deci bels , is determ ined from :

ΔA(f /fm) = A(f/ fm ) – Aref (8 )

where

A (f/ fm) is the fi l t er att enuati on at normali zed f requency f /fm ;

A ref is the re ference attenuat ion.

Exact midband frequ enci es fm are cal cul ated from equ ati on (3 ) or (4 ) .

3. 1 5 normal ized effect i ve bandwidth : For con stant -ampli tu de sin uso id al e lectrica l i npu t

si g na l s, in teg ral over normal i zed frequ en cy o f the rat io o f the t ime-mean -square sig nal

in d icated by the readou t device at th e ou tput o f th e fi l te r se t to th e time-mean-square i npu t

si g na l ; th e rat io o f t ime-mean -squ are si gn al is no rmali zed by mu lt i pl yin g by a con stan t

eq ual to 1 0
0, 1 Are f where Are f is the re fe ren ce attenu ati on, i n decibel s; symbol B e.

NOTE — The analyti cal expressi on for normal ized effect ive bandwi dth i s gi ven i n 4. 5. 2.
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