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From the President

Early this year, | was informed by the Editor of
The Bulletin® that whilst the new editoria policy does
expect a regular “President’s Column” an occas-
fonal contribution of presidential comment is welcome.
It is interesting to note, adian Acoustics
—Acoustique Canadienne” ]cumﬂl in the April 1984,
Vol. 12 No. 2 issue introduced a new regular feature
titled “News from the President”

Actually, | am quite happy with the new editorial
policy of “The Bulletin” (or should it be “Australian
Acoustics—Acoustique Australienne

Out of curiosity, | browsed through past issues of
“The Bulletin” and if you have your old copies and
some spare time, you may find it also a very interest-
ing exercise. | especially read some of the columns
entitled “From the President”, which reflected the
President’s and the Society's concern on matters pre-
occupying members then and found that many of those
are still unresolved today.

“This is the first yel! of the official incorporation . . .
the creation of a new division in W.A. is a forward move
the Society has madt and is still making a significant
contribution in the tion of acoustic standard
formulation of A" Codo of Ethics

. this Is nooded

V. Taylor, 1972, Vol. 1 No.

. “The formation of the S.A. Division was ratified .

discussed at the 15th Council Meeting — the qualificatior

roquired for members to be elevated to the grade of Fellow
and tho formulation of a_profossional practice, group

hope 10 compile a rogister o1 consutants

. Mather, 1 . 4 No. 1.
“The 101 Intornational Gongrass. on Acousice has
been " awarded to Australia (July, 1980) (which)

ovides us with a wonderful opportunity to Swongthon ihe
Society .

-G, Rlley, 1978, Vo. 6 Nos 1 and 2
imber of recommendations bearing o

ship ‘structures and financial matters wil requiro. careful
considerations as they may Involve the first series of changes
fo the “Articles of Association’ of the Society since  its
incorporation .

—R. Piesse, 1980, Vol. 8 No. 1.

The next President, my predecessor, Anita Law-
rence, to whom | would like to pay tribute for her
capable, untiring leadership, expressed her concern by
saying:

“unfortunataly, it is clear that we now have a great
division in our Society — between those members who
Consider themsalvas -atousticians’ and the organisation. as
one representing the profession of acoustics, and  those

Editorial

‘members (o! whaleve! wadel who see it simply as a learned
society or they (the above) will surely dictate the
direction lllal the Ausllllrln Acoustical Society will take
over the next few year -

. Lawrence, 1981, Vol. 9 No. 3.

While this issue has not been resolved, yet others
emerge ...

I fecsived a ciroular from authors who chose 1o
remain anonymous stating:

. "to ensure that the substance of the criti
is ‘examined rather than any inferred motives in its
makin

e ciicalar referred to a membor of the Australian

Acoustical Society who, according to the circular:
. “was admitted to membership of the Society
through the gate which has caused considerable
debate and soul-searching over recont years ...
sl satoa. forinor tngt " "RNId Sreiam is ot
intended to refiect upon the charac(er of the author
(the member under criticism) , however, directed
at the Society and the entrance standards imposed on
applicants without any formal qualifications .

Instead of writing an anonymous letter of circular,
the authors, whom | assume to be members (non:
ethical) of the Australian Acoustical Society, should
have taken action in one of the following ways:

(i) If their grievance was caused by the action(s)
of the Council of the Society, they should have
forwarded their case through their Divisional
representatives or through the General Sec-
retary of the Council to the Society's next
Gouncil Meeting, where their grievance would
have been handled according to Articles 130

an .
(ii) If the matter had not been resolved to their

grievance could have been tabled at an Extra-
ordinary General Meeting, convened and con-
ducted according to Articles 53, 54 and 58.
Eithor of the above courses of action would have
been a correct approach to deal with a grievance, and
would have been in keeping with the spirit of
carmed Society” or thal of a “Professional Socioty'
1 am sure that this would have been the only PROPER
way in which . . . “the substance of the criticism . .
could have been and should have been examined.
—TIBOR VASS, President.

Special issue
This issue of the Bulletin is a special one devoted to
Underwater Acoustics in Australia, an area of acoustics
in which we have a number of distinguished research-
rs. For some time it has been our intention to have
special issues on topics of interest to substantial groups
of our membership. Another is being planned for
December on aspects of environmental acoustics. We
are grateful to Dr, MarshallHall of the Royal Australian
Research Laboratory, who is one of our con-
sulling ediors, for organising the special articles and
reports that fol
Advertising
most publications_these days, the Bulletin
is not finding it easy to live within its budget. Our major
current problem is to build up the volume of adver-
tising. During the recession many regular advertisers
dropped out on the grounds that their “limited adver-
tising budget was fully committed elsowhere”. There
is a welcome turn around in the current issue with a
Bulletin Aust. Acoust. Soc.

small increase in the number of advertisements but
much more could be achieved. To help in the time-
consuming task of making new contacts, we need your
help in suggesting names of interested companies in
each Stato fogather with the name and telaphone num-
of a contact person. The personal touch is an
essontiel part of ot follow-up process.
Proposed change of

For ‘some fimé there has been a_problem with the
present name of this publication. To some potential
advertisers and subscribers the title suggests a house
journal and does not adequately describe the contents

style.

m 2 recent council meeting it was decided to seek
inion of members for a change to Acoustics
Australia, 2t the samo time making it clear that i was
a publication of the Australian Acoustical Society.
Such a title would reflect the new Australia-wide
emphasis we are trying to achieve with the contents.

—HOWARD POLLARD,
Chiet Editor.
Vol. 12 No. 2— 31
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Australian News

@® Questionnaire Response
re were 45 replies to the questionnaire included
in the December 1983 issue of the Bulletin. This rep-
ressms slightly in excess of 10 per cent of the member-
While this return may be thought to represent an
advanced state of apathy, | am assured by experienced
hands that such a response is indeed a sign of more
than average interest. Be that as n ‘may, the replies by
state ol origin were: N.S.W, 21, 15, S.A. 7, Qld. 1,

"The editorial committee wishes to thank all who
submitted a return. Your opinions and remarks will
prove most helpful in planning future issues.

The majority (and some minor) responses to the various
questions were as follows —
- (8) AUSTRALIAN NEWS - intoresting 41.
— about right 39.

2. E — interest 9).
& INTERNATIONAL NEWS = contnue 59 (neutral 9)
4. ARTICLES AND REPORTS
(@) Space allotted — about right 30 (not enough 11)
(b) More short reports — yes 3
(&) Ranco-of topios = satiectons 57 (passable 15).
5. TECHNICAL NOTES
(a) Interesting
(b) Space allotted — about right 27 Lo e 101
6 DUCTS — Intrested 30 (neutral 11
7. PUBLICATIONS BY AUSTRALIA
e 30 (no ).
m) Usuge - occaslonally 28 fnever 14),
8 RACTS — continu 8).
§ PUTORE Events ™ Continu

A number of useful suauenlon! and_comments were re-
ceived. As might be expected these covered a wide spectrum
of viewis: For éach of e main sections of the Buletn there
were those who considered we were wasting paper as well
as those who wanted more. A selection of views expressed
is given below.

ARTICLES: ‘more articles of diroct use to practising acous-
ticians' — “more_com s — ‘invited papers
on each of tho main aspects 0f acouslcs with exambles of
recent dsvolopmenis' — ‘atiles on_ poripheral topics such
2 electronics, computo rocessing, behaviour, etc.
industrial Commanty. noise,

ignal pr
noise,

an-lym.

EPORTS: more Work in Progress reports featuring con:
suliton, Ba D o ‘more interviews with
e aguiar repors. on noise. 16giation, botn Sutes. nd
Federal’ — ‘computer programmes for acoustical formulas’
— “abstracts of papers given at annual conferences’ —
‘regular reports from Government authorities’ — ‘more input
from consultants and privato firms' — 'section on available
software relating to data processing, frequency analysis, etc.".

TECHNICAL NOTES: ‘standard too low’ — ‘prefer interest-
ing solutions or observations from members rather than gee-
whiz notes’.

IN GENERAL: ‘The Bulletin should be larger to reflect the
extont of activifies throughout Australia” — ‘Inform;
esting and authoritative publication” —
tisement sction for acoustical instrum
for sale or wanted’ — ‘invited editorials on significant topics’
— ‘we have
Control Society. — Peo

o trea advortinng for o tow ndiiduals —
dea that e Buletn should report gossip and

H
H

rumours provided that or
FINAL COMMENT from an nppmclallvl member — ‘I con-
sider the current form of the. Buletin’ generally meels. the

feduirements of the members. Vo fow chand Sociely
ised_technic n because such
foreign 10 their partcular’ sphor rost, The Bulletin
serves to give them a fooling of | beronqmg and a means of
knowing what is occurring. no_circumstances should
consideration be given 1o downgrading ihis. publication as
the resuit can only mean a loss of members

Sroan-

~—H. F. Pollard,
Chief Editor.

Vol. 12 No. 2 — 32

© Quiet House Competition

This competition, sponsored by the State Pollution
Control Commission, attracted 104 entries. The design
submitted by Geofirey Le Sueur was unanimously
judged "as the “most liveable and cost-effective
design”. Geofirey Le Sueur is a graduate of the Uni-
versity of New South Wales where he now lectures.
He has studied urban planning in the UK. and Europe
and has designed medium density dwellings in Pad-
dington, Sydney and other inner suburb

Le Sueur's Quiet House design comprises a dwelling con-
sisting of 16.6 squares — rooms, a living/dining
ares. iichen, bathroom/WG, family area, launcry, double
garage (plus 40m3) a nclosed courtyard areas at
the front and opening 1o Joing and. begroum areas on a
e 900 metros square.

"I tackled the problem of noise pollution as though it
were a privacy Issue,” sald Geoffrey Le Sueur.

“The first step was to use masonry as s barler against

nd. The snilre houso tharalore was st wall
900 metre square bl he nature strip tal
o metmal b andis bocmisied im the ovovall‘plan o1
the hous

Tho courtyard is whers the front wallof the house would
normall The idea as o create the sen-
Soton 1 going: augh 8- 8n0, Ghing 6. pechORGN
feeling of distance from the street 1o the house. To
sound patterns the front door was moved to the side.’

iso olarance Is dopendent on achity. With rat in mind

Geonmy reversed the normal layout of a hou

The laundry became the first foom oft the main hallway.
in the Quiet House. With this planning criteria the zoning
of rooms acts as an additional buffer.

Family and living areas face a second courtyard. “The
centre courtyard is important for many reasons, most of all
10 break up the cellular pattern of the rooms,” said Geofirey,

“Roos are conventionally a weak spot in noise abatement
To av ct sound path we adopted a flat roof system,
using metal decking. By taking. away ihe saves and adding
parapets we furiher reduced the pos sound travel-
ing."

Geoffrey added that the roof is to be insulated with
Stramit acouztic boards pointing out most insulating materials
used'in a toof aro usually fo thermal aifec, and do not really
work at reducing noise.

The absence of windows opening on to the street is
another major noise-reducing feature house. There
wtmda meny reasons why Geofirey avoided using double-giazed
wing

While | agree they do limit noise, there are problems
with Goublo-assd wiadows wher 1 cornes o opening and
shutting them. For this purpose all the windows in the house
Gpen onto the cantre couryar

Throughout the house the double-cavity brick wall will be
hard at work — sealing off rooms, acting as barriers upor
Darrios, snelding against nose, ot Indlde. and oot

The bedrooms, tucked away at the rear o the houss,
ceive the benef I these rooms acting as barriers to'this
Tioet noes, sens "The haltway directly leading 1o the
bodrooms Is sealed off with a door. a skylight proviaing light
to this section of the house. There wi

further up the main hallway, isolating
family are

the frequently noisy

There is also provision for a garden or additional court-
yard to adjoin the sleeping areas.

—{Extracted from Hometime magazine).
Bulletin Aust. Acoust. Soc.
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MANUFACTURER OF ROCKWOOL INSULATION

SIDDONS ROCKWOOL USED IN NEW TELECOM ANECHOIC CHAMBER

Siddons Insulation has supplied 1000 rockwool wedges for use in the new anecholc
chamber at the Telecom Australia Research Laboratories in Clayton, Victoria.

ese ars curranlly being instaied in the chambar, which has ‘a working section of
24m X 3.6m x 2.

o medgos. moaturing 600mm x S00mm x 300mm, wero selected by acoustcal con-
sultants Graeme E. Harding & Associates to conform 1o, Telscom's roquirements.for
incombustble treatment with & low-reasency cutoff of 1

cause of Telecom's interest in speech, micr ophane caiibration etc. an extendod
igh-requncy response to at least 10KHz s also roquire
Wedges waro produced at Siddons insuaton's laclcly at Pooraka, S.A. A special
couling we appled 16 ho-wadges To roducs. Hire Ta-ou
nalhe caaung it o same fims enhances ho low-reGuency performance of the anecholc

"sccompanying photograph shows one of the wedges being examined by Siddons
Insulation's national sales manager, Eric Penhalo (lef), Eric Koop, MAAS, ssction head,
services at Telecom Research Laboratory (centre) and acoustical consultant Graeme
Farding, MARS.

CONTACT: SA. & NT.: Siddons Insulation: Research Road, Pooraka, SA.
(Head Office & Factory) ~ Phone: (08) 262 6611

vic.: swduens Insulation: 58 Dougharty Road, Heidelberg West
Phone: (03) 450 9333

NSW.: Siddons Insulation: 12 Verell Sueet, Smithfild
Phone: (02) 604 1.

aLo.: Insulco; 39-45 Balaclava Sﬂee(‘ Woolloongabba
Phone: (07) 391 7733

WA ACIL: 15 Fairbrother Street, Belmont
\ Phone: (09) 277 6444




people comings and goings personal news people comings and

Noise control — C.A.RE.S. shows how

— Campaign Against the Royal Easter Show is
ainst the noise and litter that local residents
. Their pamphiet explains
w is wet weather
know that it always rains just after washing the car. You can
partclpete n thia inaotathe consumer doton Ly wasking
ar on Fridey 13th. Our rain-making consultants have
dvisod that al car washing must be Synchronised (o the ono
day for maximum effectiveness. If you cannot wash your car
on this day, C.A.R.E.S. will do it for you, free of charge. Just
cal the Careline on 267-1867 on Tuesday 10th between 9 a. am
e giving your car's rogisiration numbor and
¥ wilba ‘pérked on-Friday. Help wash out the Snow!"

5

Council and the old silent rooster trick

e Ryde Council has ruled that a noisy rooster in Buffalo
Road, Gladesville, must be moved to a perch closer to the

o of his fowlhouse, so ho won't be able o strtch his neck
s far. The e will hit his head if he tries to be
{60 enthusiastio i is erow

This and the preceding item about CARE.S. were men-

tioned in the column “Stay In Touch” in the Sydney Morning
Herald of Tuesday, 10th April, 1984.

Paul Bridge deserves special mention for joining the ranks
of the very fow who have sont us snippots of information for
inclusion in this column; Paul having sent us a photocopy of
The Televant pags o1 the Sydnoy Mosning Horald

New Members

e have pleasure in welcoming the following new members
of the Australian Acoustical Society, following grading by the
Council Standing Committee on Membership
Subscriber: Mr. M. Howells (S.A).
Aftiliate: Mr. D. O. Lane (N.SW.).
Member: Mr C. €. Tickell (NSW), DE. K. C. Wen (W.A),
Dr. P. A. Wil . Nie. A1, Sogal (NSW)

Beta Audio Video

Two issues ago we invited Denls Cale 1o toll us what he
was Going aftor he hac 1ot Ba has he
told us but Denis is offering preferential ﬂei(manl to fellow
members of tre Seclely. Donls has openad hie own shop
o full rango of Son
equipmont plus Acoustic Rosearch Loudspeakers, Sonnheiser
Headphones, Dynaudio Loudspeakers and B.A.S.F. products.

Brian Scrivener retires

Brian Scrivener, MAAS., has retired from his position as
Senior Acoustics Officer for BM) Limited, a positon e has
held for the past five and a

However, just to keep his hand in, Brian is Interested in
doing some part time acoustical consulting as an “overload”
sub-contractor for established consultancies.

Ho has specialised in blasting, both monitoring and the
design of blast geomets ‘o th problems of ground
vibration and airlast (ses A, Bullatn, Vol. 11, Dec 1363),

also i tha production-of Noise Impact Statements for
anvironmentally Sonsitive. projects including opon-cut coal

Brian can be contacted at 69 Devon Street, Epping, Sydney
2121 or by telephone (02) 869-2580.

James Madden Cooper Atkins shifts

James Madden Cooper Atkins Pty. Ltd., Consulting Acous-
tical and Vibration Engineers, have shifted to Suite 7, 9 Myrtle
Street, Crows Nest, N.SW. 2065. Their telephone number of
929-6378 remains unchanged.
Vol. 12 No.2 — 34

New Zealand reciprocal visits

Following the visit of your Peoples Columnist (also Society
Vice-President) to the beautiful country of New Zealand we
have been pleased to have here in Australia Dr. Philip Dick-
inson, Associate Director of the Acoustics Insmuis at the
University of Auckland. Dr. Philip has visited RO,
the RMIT, our own office of Graeme Harding & Aasocaies
and similar organisations i other States. Dr. Philip Dickinson
is one of two Vice-Presidents of the New Zealand Acoustical
Society; Cliff Stephenson formerly a member of the Austra-
lian Acoustical Society Is the Vice-President in the South
Island. Dr. Philip’s visit did much to promote co-operation
between the Australian and the New Zealand Societies. We
also learnt wi h introst of some o the work being done in
New Zealand particularly of original work being done regard-
ing noise from rain on raofs.

Jim Menadue leaves RBK Acoustics

After many years in the continuing organisation known
originally as the Australian Acoustical Laboratories, then
Riley, Bardon & Kirkhope, then RBK Acoustics, Jim Menadue
has had 1o leave because of the depressed conditions in
their office. Needless to say, Jim will be interested to hear of
any employment opportunities.

John Moffat recovering

me members will know that John Moffatt has beer
seriously Il with Teukemia and will be pleased 10 Know that
at last report he was back home again getting well and look-
ing forward to returning to work

Australian Metrosonics

JOHN VESTERGAARD has been appointed as manager of
the recently established Motrosonics Inc. (Aust.) focated in
Melbourne.” Further details are given in the advertisement
elsewhere in this issue.

Society Archives
Soclety Archivist, Paul Dubout, reports that certain

issues of the Bulletin are missing from the archives. If any
member would care one of the following issues it
would be gratefully received.

Goples mising: Vo, 4 No. 4; Vol. § Nos 3 and 4; Val.

05 1,2, 3, 4;

Onu copy cn/y m/d Vul 1 Nos 1.and 2; Vol. 4 Nos 2 and
3; Vol. 5 Nos 1 and

Please forward copies to Paul Dubout, GSIRO Division of
Building Research, P.O. Box 56, HIGHETT, VIC. 3

Change of Address
have been advised that C. M. Steele & Associ
have moved their main office to Sydney.
Sulle em Mirvac Trust_Building,
N.S.W. 2000. Tel. (02)264 9401
(02) 325 6510.)
Clients in the Wollnngong area will still be able to arrange
appointments with Mr. Steele by telephoning Miss Foskett
on (042) 28 8294,

(Alkel hours:

Pictures with news
Remember not only do we appeal for news from all divi-
sions of the activities of people involved in acoustics, but
also appeal for any pictures suitable for inclusion in’ this
column. Please send all contributions to Graeme Harding &
, 22a Liddiard Street, Hawthorn, Vic. 3122.

Aesociat

Bulletin Aust. Acoust. Soc,



Underwater Acoustics In Australia

Marshall Hall
Defence Science and Technology Organisa
P.O. Box 706, Darlinghurst N.S.W. 2010

Australia.

ABSTRACT: In common with other branches of acoustics, Underwater Acoustics consists of “forward”” acoustics
and “inverse"” acoustics. The former can be divided into physical underwater acoustics and acoustical oceanography.
The different types of activity within each of these divisions are outlined and Australian contributions to them are
reviewed. Australians have not made many “breakthroughs” in physics although they have tidied up a number of
loose ends); but they have made significant contributions to the acoustical oceanography of the oceans around

INTRODUCTION
Underwater, or marine, acoustics is a field of study that
mbraces two processes the *Torward” prblem o predictng
the sound field when the physical environment s specifi
and the “inverse” problem f descrbing the environment on
the basis of some acoustic measurem:

T “forward” acoustics, he typos of sounds that we wish o
be able to predict include both natural (ambient) sounds (due

1. PHYSICAL UNDERWATER ACOUSTICS
Physical acoustics is concemed with obtaining solutions to the

wave equation for given boundary conditions. Examples in the

marine environment are:

« the transmission of sound in a surface mixed-layer;

« transmission in the deep-ocean (including reflection by the
bottom and refraction by features such as “eddies");

+ scataring (rom the sea suriace with  prescrbed 1 roughness

o animals or splashes for example) and aniiial sounds
caused by vessels or X
sonars, or explosive charges). The Sbjostve o( smdylng
“forward acoustics” is to develop models (algorithms) and
acquire data in order that we can predict the properties of the
sound field at any position and time, for any given configuration
of sources within the ocean. The main application of this
information is to be able to predict how well various sonar
systems should perform in a given set of circumstances.
“Inverse underwater acoustics” (not backward acoustics!),
s generahy know, s tha generic
devices to
obtain information relevant to any of the marine sciences.
These methods make use of the dependence of the sound field
on the compressibility and density of the medium. Examples
of some methods, together with the disciplines that employ
them, are as follows:

Method of Sensing
Seismology

Acoustic Tcmugraphy
Echo-Sounding

cipline

Marine Geology & Geophysics
Physical Oceanography
Bathymetry & Hydrography
Marine Biology

+ the offets o d bubbles near the surface on
both veverber.!llcn and transmission; and
«the sounds produced by the motion of the sea surface.

To solve these problems the first step is to develop a
mathematical model of those aspects of the environment that
aifact the compressibity and dondty. Ths mode becomes
the boundary condition for the wave equation, the solution of
which yields the properties of the transmitted sound.

Physical underwater acoustics began in earmest in the 1940's.
Most of the work on the subject has been carried out in the
USA, with some important contributions from the USSR and
further Contributions fom othor nations. One ocoan fs Simiar
to another in many ways and for this reason results obtained
for other oceans are often applicable to the oceans around
Australia (for example, physical processes such as sea-surface
roughness or bubbles, for a given wind-speed). Similarly,
algorithms for determining propagation that accept a variety of
sound-speed profiles can be applied to oceans around Australia.
One important difference in emphasis is that in general the
oceans of interest to Australia (namely the eastern Indian Ocean
and the western South Pacific Ocean) are warmer and shallower
than those of interest to other developed nations. The signifi-
cance of this s that it is important for us ! kww the acoustical

Since acoustic sensing is discussed in a companion papér
by J. Penrose et al, this article will henceforth consider only
“forward” acoustics. Within this topic, we can identify
physical acoustics (“physics”) and acoustical oceanography
{"geography"') as the two main types of activity.
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the sea floor i
Topics of a fundamental nature in pnvmal underwater
scoustic n which Austrlions have mad usefl conpiburions
include:
« the effects of bubbles near multipole sources [1,2];
 target (or “scattering") strengths of marine organisms [3];
. roise genraton by the moton of theseo surface @ and
* propagtion n ¢ rendom medim
Except for the abo ioned work, most Austlian
profocts n physical undemwator acoustics have boen one of the
following types of activity:
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@ modﬂvmg existing algorithms to improve their accuracy

©) appiving ousting algoitms
scenarios [e.g.

e claifying me veglan “of validity of an existing algorithm

to new environmental

lng an ex‘slmg algorithm to improve its efficiency
1

21
n interesting question is: which of these types of activity
are “research”’ and which are “development”. Papers on all
four activities are published by learned journals such as the
Journal of the Acoustical Society of America or the Journal of
Geophysical Research. On the other hand, the U.S. Office of
Naval Research considers type (d) to be ” "It can

* Volume backscattering (8, 15, 30-32. (i) In the equatorial
and wopical regions, huge variations take place each day as
the small deep-sea fishes migrate to the surface each evening;
(i) scattering layers of relatively large deep sea fishes at depths
of saveral hundred metrs are a prominent feature o the sub-
tropical regions during daylight hours

* Bottom backscattering [33]. This is a highly variable
parameter_that should be related to

at the scattering at canain fequoncios s corrlated wi
depth of the sea-floor (further surveys have also been conducted,
but the results have not been Duhhshud in the open literature).

also be argued that type (b) is applied science rather than
research, since the person involved need not even understand
the details of the algorithm (depending on how operator-
dependent it is).

The topics mentioned so far have all been related to the
“linear” wave equation that is valid for small amplitudes.
Work has been done on non-inear acoustics s it relates to
new types of acoustic sources, but none of this is being
conducted in Australia

An important problem that concerns users of acoustic
equipment, although it is not related to the wave equation, is
that of the background noise of a moving hydrophone. The
background noise of a stationary hydrophone will be either

Manv results have been obtained for reflection at normal

reflectivity at small grazing ung\es and 5o far only a small
number of measurements have beer

* Sound-speed profiles. This term is taken to include both
the water column and the interior of the sea floor (for com.
pleteness we also need to know the density profile and the
shear-wave speed profile within the sea floor). Most of the
sub-bottom results that are available have been obtained by
the Bureau of Mineral Resources and the Geology or Geophysics
departments of various universities (see references 34-36 as

inemal clectionic nose o ambient sea noiss. A maving examples).

hvdmphnne will 0 “flow noise’ . ion. This usually means pwpaga»
of flow noiss Gomes. under he heading of ~1id tynamice” o shelf.

rather m.:n “acoustics” however, because it is not composed of  been made at various locations around Australia [e.g. 371 a

sound waves. The pressure fluctuations, which are caused by

systematic survey has vet to be conducted. Results obtained

urbulence, (Turbulence

joes also cause sound to radiate, but this type of sound,
whose intensity is proportional to the sixth power of the Mach
number, has never been detected in the ocean.)

2. ACOUSTICAL OCEANOGRAPHY

Acoustical oceanography (or descriptive underwater acoustics)
comprises survey measurements of the properties of the sound
signals that occur at particular places and times under certain
conditions. The objective of this work is to compile an atlas or
data-bank for each of a large number of acoustic parameters.
This type of data is of considerable use to the Australian Navy
and much effort has been devoted to obtaining it.

Most of the acoustical oceanography of the eastern Indian
Ocean has been done by Australians, whereas in the western
South Pacific, New Zealanders seem to have shown somewhat
more interest than we have.

Several parameters have been surveyed to varying degrees,
50 we will consider them one by one.

« Propagation Loss. The measurement of this parameter
involves the detonation of explosive charges (whose source
spectrum covers a wide band of frequencies) at regular intervals
along pre-set paths. The resulting spectra of propagation loss
at various ranges from a fixed position in the ocean can then
be stored for subsequent referral in the same way as an atlas.
Results of various experiments are reported in 19, 22, 23]
Users of these data will probably assume that the results are
also applicable 1o the region surrounding the original datum
point. The boundaries of this region would be determined by
the location of significant changes in the sound-speed profile
orin the properties (e.9. the depth) of the sea-floor.

* Ambient sea-noise e.g. 24-29]. The main findings have

in the winter being much stronger than in the summer. This
effect is due to the seasonal variation in the thickness of the
surface mixec-layer, which is a prominent feature in the
southern Australian coastal regions.

3. CONCLUDING REMARKS

jo we measure both reflectivity and sub-bottom
profiles? There is some redundancy in measuring these two
parameters. Reflectivity is measured because it is the easier
measurement and because the results can be immediately
spplied to ray theory ransmission madais. Such application

lo 5 he water akes place coe o refraction within the seciment
rather than reflection at the interface, since in this case
focusing of the sound occurs at certain regions in the water
and the bottom seems to “magnify”” the sound. Application of
the complete sound-speed profile to a transmission model, on
the other hand, is the correct procedure and avoids the pretext
that magnification sometimes occurs at the sea floor.

*Why do we study acoustical oceanography as well as
physical underwater acoustics? Would not one of these be
sufficient? The answer is that if the studies of oceanography,
biology, and geology ever produce all of the information that is
relevan to acoustc,then acoustical ocaanography would be
any cases however the environmental data

ave unavallable, and the effort required to obtain them is
greater than the effort required for the direct acoustical
measremn. This stuaton applies especially 1o cases where
the environs icated. Examples are the sea floor
where the sediment i i layers of piankton; and schools of

q
whose intensity is proportional to the fourth power of the
wind-speed; and (ii) shallow-water areas become very noisy at
audio-frequencies at certain times of the day (e.g. the “evening
chorus” caused by marine animals eating and communicating
with each other).
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fish. The m coustical s thai
you cannot measure everything (for example, cover e 'entie
frequency band that will ever be of interest) and if the theory
is not understood then we have no basis for exuannlln’ng from
known to unknown variables.

Bull
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Monte Carlo Modelling of Scattering
in Underwater Acoustics

J.D. Penrose, B.A. White, D. Palumbo,
J.B. Wells and L B. Collins
Western stitute of Te

In:
Kent Street, Bentley 6102
Western Australia

ABSTRACT: Active acoustic sensing techniques are now emerging which promise to yield considerably enhanced
information about targets of interest in mrine acoustics. This paper reports on two programs underway at the
Western Australian Institute of Technology which illustrate features of the new techniques.

In the first of these, statistical treatment of an ensemble of echoes from biological targets is shown to yield
information about both individuel targets and their spatial density. A suite of assumptions underlies the statistical
treatment involved; the present work uses a Monte Carlo simulation t0 test the sensiuy of the technique to
relaxation of
In the second program a Monte Cal/o ‘mod of acousti scattering fiom a ough scabed s used fo madel a set of
experimental results gained from a test rig operated in a local harbour. This leads to discussion on the use of the

model to pulse shapes to

applications.

1. INTRODUCTION

The term remote sensing, widely applied to airborne and
satelite applications, is aiso applicable to active acoustic
sounding i the sea. Widely used systems for echo sounding,
sonar, side scan and sub-bottom profiing are begmmng ©
benefit from the availability of economical and compact
processing _ units. opportunity  exists o signilicamly
improve the quality of information received from active marine
acoustic systems, in particular, regarding target description,
by the use of on-ine data processing devices and data analysis
techniques based on an understanding of acoustic scattering
and reflection processes.

Marine biota and the seabed have formed the two main
targets of interest in non-military echo sounding and sonar.
In recent years attention has also been given to the acoustic
detection of density suratification in the water column, often in
association with investigations of interal waves. Under
suitable_conditions detectable acoustic signatures may be
obtained from density contrasts alone, using standard echo

such layering aggregates planktonic and some larger biota,
which is then responsible for the acoustic records observed.

Work s the Westsn Ausalan inatute of Tochvlogy fo
the past few years has been to the study of acoustic
Seattering hom merine biots, including some amalr marne
crustacea, and from the seabed, with particular attention
being given to scattering mechanisms, and the development
of usable data processing techniques.

2. ACOUSTIC SCATTERING

FROM MARINE BIOTA
Conventional echo sounder practice in the fising industy
uses. ic backscatter from marine biota essentially as a
presencelabsencs mdicator. When resource sstmaton. s
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required, quantitative sounding is used in various forms.
Ideally, this calls for both measures of the acoustic cross
section of individual organisms, and of the numerical distribu-
tion of organisms in the water column. In order to place
fisheries sounding on a quantitative basis, various techniques
have been developed to estimate the acoustic cross section o,
or target strength, T = 10 log (o/dx), of significant marine
species. Some estimates have been made by direct measure-
ment in laboratory tanks [see e.g., Sofoulis et al (1979)l. A more
satisfactory result can be expected if measurements can be
made in a more indirect fashion, on free-swimming organisms
in the sea. Such measurements call for a calibrated sounder
system, and some method of dealing with several unknown
parameters associated with field operation, notably where a
single fixed transducer is used.
Figure 1 represents the backscatter geometry associated

with echo generation from a fish at range R from a circular

Figure 1: y
used to transmit and receive signals.
(Redrawn from Petersen et al, 1976
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wansducer with directional pressure sensitivity bi) and using
wavelength X and pulse length 7. The return signal pressure
may be written

P, = Py (10-aRN0/R?) b7 (@) (o/dm) a

Here P, is the source term, P, the received pressure and a an

absarpion constant.

Two terms in (1) are subject to variability which renders an

dividual echo retur of negligible value as a target descriptor

in field operation. The value of ¢ is unknown and hence b%@)

is unspecified. Most targets of interest so far in fisheries

resource estimation have lengths L >> \. The choice of
wavelength ). is dicated by varous cost and enginesring
factors, and is commonly in the range (3cm — 0.75cml

{50KHz — 200K Such arges aren he oo <alld ”geomemc

cattering region and have backscatter signatures which are
critically dependent on target orientation in the sound beam.

An individual echo return is therefore of little value as a
target descriptor. An ensemble of such returns, however, may
provide useful information. A demonstration of this process
has been provided by Peterson et al (1976). The authors have,
by employing a set of assumptions, derived estimates of target
acoustic strength and spatial density of fish in the water column.
The assumptions are:

1. A single species of fish is present and all fish have the
same average dorsal acoustic cross-section. This effectively
requires that all targets should be the same length.

2. Only one fish is insonified at a time within the range shell
cr/2. That is, the fish density is such that no echo overlap
occurs at the sounder.

3. The variation in backscatter signal strength due 10 target
orientation in the sound beam is represented by choosing
the instantaneous value of the backscatter cross-section (in
pressure terms) from within a Rayleigh distribution.

4. The wansducer beam pattem is accurately known and
realised
Using these assumptions Peterson et al have developed a

theoreta! probabiity density furclon (PDF. i b fited to

derived

echo ampltude plo by verying two parameters descrbing the

PDF. This process then yields two target descriptions, vis:

olax

the average dorsal backscatter cross-section for each
target fish,
Ny = fish density (fish/m?).
s 21 mumms the resu pressnted by Patarson et ol
is represented by the rectangular “amplitude
e : hich are of varying shapes because of the need to
sort the data into amplitude steps, each of which contains a
significant number of counts. The selection of step widths
represents an operational problem with this technique which
fequie more processing time then do leter medhods which
have been developed.

I rocent yeare, major advances in the interpretaton of
echo signals from marine biota have been made by workers at
the University of Washington [see e.g. Ehvenberg (1981)l. A
two transducer system has been developed to establish the
value of b¢) on an echo-by-echo basis, and a range of signal
processing and statistical techniques developed for use with
the more common single transducer configuration represented
in Figure 1. By fitiing data to the cumulative probability
function rather than the PDF, Ehrenberg has removed several
of the difficulties associated with the technique developed by
Peterson et al. The cumulative probability function is, however,
stil generated using assumptions 1 to 4 above.

Working on the basis of Ehrenberg’s method, Palumbo (1982)
has developed the Ranked Aray Method (RAM) in which
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2 ampiityde celts

m

sgleltbal?e, 112

Freaueney of accurrance

Normalised Echo  Amplitude
Figure 2. Thocresat pesabiy decly ncto of the cvlops of
echoes “fitted"” amplitudedistribution. The

uro i usod 10 corv e acoustic arge Strengih o T and
fish density in the water column. (Redrawn from Petersen et al, 1976

incoming echoes are simply sorted in order of increasing
pressure amplitude. When an adequate number of echoes

been accumulated (this may be as little as 50), the ranked
values are summed and scaled to fit the theoretically derived
cumulative probability function. As before, the scaling process
vields values of o/dx and Ny The o/4x value so obtained
may be related to fish length for a number of important species
using various empirically derived expressions [e.g. Love (1977)]
and to describe other marine species with reduced accuracy
[Penrose and Kaye (1979)).

The techniques described yield a considerable improvement
in the information provided by most present sounding practice.
Both methods are dependent, however, on the applicability o
the assumptions noted above. Palumbo (1982) has used o
extensive simulation computation and statistical tech
{est o Ranked Aray Mothod for s sensitity to relaxtion ot
each of the assumptions. Such a test is essentially impossible
to_achieve in the field because of the difficulty of relating
individual or small groups of echoes to the targets causing them.
Palumbo used Monte Carlo simulated data from targets of
specified Target Strength T and, after relaxing the assumptions
noted above, processed the resultant “data’” using the RAM to
recompute T. An agreement to 1dB was regarded as usable
precision. Love (1971) reviewed laboratory target strength
measurements from a number of researchers, collected from
fish from up to 16 families, for which 0.015m < 1m. Later,
Love (1977) reduced his data to yield, for average target strength
in the dorsal plane

H

T = 10log (0.042 L*/47) @
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TABLE 1.

SIMULATION RESULTS

ASSUNPTION

HODIFICATION OF ASSUMPTION

]

concLus 1o

AL fish have the same
average dorsal cross
secti

(i.e. the same length)

Only one size class of

fish is present of targets.

Loty = 0-1056m

- 0.26km

“large
Single target in the
range shell at any one
time.

°

Target orientation factor

descrived by Rayleigh Dist. | generated

Transducer Beam Pattern
is known and well defined.

under taken.

Lengthe distributcd normally sbout mean
L, and with standard deviation

modal length - Frequency Distribution

P = probability that no. of fish in
is T,

A = average no. of fish/unit volune

Distorted frequency distribution

Various beam pattern deforma
ke

Torgee strenath estimates remain within
1B of ideal, for vay s in length
o010 508 o' e erage Tength

For_popu ratio of large/small Fish

te corresponds to larger

o large/small < 1/200
21000 15. “estinate corresponds to
b

TS. within 1 d8 for W = 0.6 i.e. |

o B s
Pi3)
and ghy < 6

TS, within 1 8 fo
distortions of the Rayleigh Distribution

Milg variations in bean pattern acceptable

Using this formulation, a 1dB increase in T corresponds to an
increase in L of 12%.
Table 1 summarises some results of the simulation program.
Assumption  requies thatal targets have the same scoustic
coss saction L. theseme lsngth, Resuls for T within 148
can, however, ed for a Gaussian di n of
feh lomgthe with a standard deviaton of up o approxImataly
30% of the mean length. Where mixed size classes are present,
length estimates are dominated by the larger targets; smaller
targets becoming apparent only when, for the examples given,
small fish dominate by 200 times or more. Assumption 2
requires that no echo overlap from multiple targets occurs. If
fish are_distributed in the insonified volume randomly, the
probability of the occurrence of x targets in the volume is
given, agreeably, by a Poisson distribution and the effect on
estimated target strengths of increasing the spatial density of
targets may be computed. Results show that even when 30%
of interactions are from two targets in the same pulse interval,
target strength values within 1 dB are obtained.
t of these simulation results is to indicate that
usable urgel strength asllmntmnl o be suined for wakic

Palumbo has tested the extent to which the application ov
the Rayleigh assumption to data sets which, in fact,
varying degree from the Reyleigh form, can. st yieid Target
Strength values within 1dB. The results suggest that the use
of this simple one-parameter distribution may well be adequate
for many field situations.

The signal processing outlined above may be implemented
in real time by a simple processor and allows for the visual
presentation on a VDU of spatial density, target strength and
target length, provided the system has access to linearly
amplified versions of the input signal. One commercial manu-
facturer now provides a related facility associated with a
scientific sounder. The ability to compare such estimates with
ground wuth from periodic net hauls means that such systems
can be tested and refined i in the field and may in due course
enable less 0 be placed or
netting techni

3. ACOUSTIC SCATTERING
FROM THE SEABED

has been modelled in a variety of ways. The simplest model

departures from ideality in 2 This result is
of significance for acoustic
polagic stocks which can be expectsd 1o apprcach though not

described by a Rayleigh distribution, has been the subject of
considerable investigation, leading to the use of this description
for LN > 20 (approx.) [Ehrenberg (1981)]. More recently
Clay (1983) has examined the fish scattering PDF obtained after
deconvolution of the beam pattern effect from an ensemble of
Sonar echoes. Some evidence exists to show that differing
target size classes may be discernible in the data. Clay and
Heist (1984) have explored the possibility of identifying
different species and behaviour from the fish scattering PDF,
and have fitted their data to a two-parameter Rician PDF
rather than the single parameter Rayleigh distribution.
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eats the interface as a perfectly flat boundary
bemween v ide Despite the simple nature of this approach,

me workers [e.g. McLeroy (1972)] have been able to relate
acoustically determined refiection coefficients using this model
with sediment properties, notably density a
general, factors such as mode conversion,
surface reflection and scattering due to surface roughness may
influence acoustic retumns. The significance of these various
factors_depends strongly on sediment properties and  the
acoustic wavelengths employed.

Investigation of small scale roughness usually involves
concentration on short wavelength interactions where the
acoustic energy is largely or totally scattered and reflected at
the visually observable water-sediment interface. The use of
wavelengths of the order of centimetres means that virtually
all sea bottom surfaces must be considered as “rough”, ie.,
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with roughness length scales at least comparable to the inter-
acting wavelength. Seabed topographies exhibit roughnesses
on a variety of length scales, from features kilometres in extent,
often evidencing major geological processes, to roughnesses.
associated with individual sediment particles. At intermediate
length scales, in the range centimetres to tens of metres,
sediment roughnesses are attributable to near-bottom ocean
currents, marine organisms and processes such as manganese
nodule formation. Such features may be revealed by under-
‘water photography or television, although the cost and logistics
involved severely limit the seabed areas that can be covered
by such means. Pace and Dyer (1979) have applied texture
quantification to side scan sonar records in an endeavour to
classify small scale roughness and Pace (1983) has reviewed a
number of techniques for this purpose.

Conventional echo sounder usage can readly reveal many
large scale features, but as the horizontal length scale of the
bottom roughness considered approaches the magnitude of the
intercepted sounder beam at the seabed, the echo sounder
chart record no longer provides readily accessible information
on seabed roughness.

The echo sounder beam may be viewed to first approxima-
tion as a simple cone which insonifies a circular area of
diameter d in water of depth D. The angular width of the cone
is such that the ratio d/D is commonly in the range (0.1—0.25)
Thus, in water 100m deep, horizontal length scale fluctuations
in the range up to (10m — 25m) o not appear as equivalent
chart fluctuations. Roughness smaller than d will, however,
have an effect on the return echo signal, contributing to the
length of the retur echo, the variability between successive
returns, and also affecting the magnitude of the peak return
echo. These second order scattering effects are not adequately
revealed in the normal chart output of most sounders, although
some sounder users have attempted to monitor the apparent
length of the bottom echo record as an indicator of roughness.
The work described below has been undertaken to evaluate the
practicality of using data processing and graphics technology
to provide mcmmanun on seabed roughness from available
echo sounding system:

It should be noted ma| many echo sounders are provided
with wide beam-width transducers in order to partly offset the
effects of vessel roll and pitch. Stabilised systems are available,
as, e.g., on HMAS Cook and the use of a towed subsurface
“fish'" containing the sounding transducer can also minimise
angular fluctuations in the sound beam direction. Most vessels,
however, are fitted with transducers fixed to the hull and
therefore subject to inevitable roll and pitch excursions. Some
measures are available o offset this effect, but for brevity in
the present account, only vertically stabilised beams will be
consid

Parameterisation of rough surfaces has been undertaken in a
variety of ways. In the sea, considerable attention has been
focused on the roughness structures of both the sea bottom
and on the sea surface. This interest has arisen in part because
of the role of one or both surfaces in sound propagation.
Eckart (1953) developed an analysis of the scattering of sound
from the sea surface, and concluded in part that long wave-
length interactions would yield more information about
surface than short wavelength interactions. Many investigators
further developed the Eckart model, but the limitations of the
formulation at short wavelengths remain (see e.g. Proud, Beyer
and Tamarkin (1960). La Casce and Tamarkin (1957) utiised
theories due to Rayleigh, Eckart and Brekhovskikh to interpret
experimental results of underwater sound reflection from a
corrugated surface. Here, where the surface was amenable to
analytic expression, useful results were obtained for surfaces
of both small and large slope. More recently Kinney, Clay and
Sandness (1983) have successfully used calculations involving
an ensemble of striplike facets to model scattering from a
sinusoidal water-air surface in a wave tank. Recent work on
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rough surfaces includes experimental and theoretical studies of
scatter from roughened brass surfaces immersed in water
(de Billy and Quentin (1982)l. The authors have successfully
interpreted backscatter for incident angles up to 40° using a
potential method for the solution of Helmholtz's equation for a
wide range of wavelength to roughness-parameter  ratios.
Measured topographies on the test samples were fitted by a
Gaussian height distribution and autocorrelation function.

These various results show that progress has been made in
predicting backscatter behaviour from surfaces of known
roughness.
from beckscater measuroment, is less tractable and may not
always offer a unique n. Some solution to this inverse
problem is, however, vequiud in remote sensing for seabed
foughness.

3.1 Monte Carlo Computer Model
of Echo Formation

The Western Australian Institute of Technology group has
developed a Monte Carlo model of rough surface scattering
which allows several pulse parameters to be modelled for
surfaces of varying roughness. The intention is to establish
whether rough surfaces characteristic of a range of seabed
types can be distinguished on the basis of measurable pulse
parameters.

The model employs a Huygens construction in which the
seabed is made up of flat sourcelets of varying areas, arranged
at varying slopes to the horizontal plane. In the scattering
process, a pulse of acoustic energy is radiated from a trans-
ducer into the surrounding water. The pressure waves spread
spherically and on encountering the seabed, are reflected and
later detected by the transducer system, now in the monostatic
listening mode. The received signal is recorded as retum
pressure as a function of time.

Many factors will influence the form of the return pressure
signal in time, the most obvious being the position and
orientation of the transducer relative to the seabed, the trans-
ducer directivity patter, here calculated for a circular trans-
ducer, the duration of the sounding pulse, and the topography
of the seabed.

Figure 3 shows the pulse of sound radiating outward from
the triansducer and being reflected from the seabed. If the

z

81s the beam hal
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pulse duration is small, the case depicted, then only a “slice”

area will be re-adiating at any instant.
the area bounded by a pair of concentric circles
centred at 0 in the xy plane, and the ellipse. The radii of the
circles are simple functions of time. At any instant it is the
sound reflected from the area within the ellipse bounded by
the outward moving circles that constitutes the signal received
at the transducer. The program computes this replying area at
asetof times and evaluates the corresponding signal returned.

Figure 4:

in
s centred on the direction of specular reflection.
s the sourcelet normal,

The process by which sound is reflected from the seabed
has been modelled as follows. The seabed is supposedly
made up of an assembly of plane reflectors of varying size and
orientation. The incident sound wave is reflected from the
individual reflectors or sourcelets me manner as from a
circular piston of equivalent area having its directivity pattern
centered along the direction of specular reflection as shown in
Figure 4. This is appropriate for a sourcelet of finite size. The
seabed topography is represented in the model by

The process of forming a pressure return Plt) may thus be
expressed by

%
P = [T E [ {exp (-2} o) A%, bl2ag) I ]
T

@)

i = annulus number

sourcelet number

absorption coefficient of sound in water

slant range, transducer to annulus i

angle subtended at transducer axis by sourcelet ij
pressure directivity function for transducer,
evaluated at

«j = angle between sourcelet normal and beam
direction to sourcelet o
Aj = is selected from a Rayleigh distribution of sourcelet

areas, with modal parameter AM

For the  purposo of determining the 6 dependence of back-
scatter, both the pressure source function and sediment re-
fecties have been et o unity.

3.2 Tests of the Seabed Model

(i) Flat Surface
A5 a chock on modal performance, the retu sgnal from o
simulat
area, was calolatod fo varous values of f, the ncidort angl.
T hi case the phase assaciated with sach annuls roturn wos
specified according to the ray geometry involved, rather than
randomised, as has been done for all rough surfaces modelled.
For the flat surface, the return expected should be associated
with a point directly below the transducer and the return
pressure versus 0 behaviour should take the form of b(6).
Figure 5 shows the model results and a plot of b(6). The
model values have been estimated for cach ¢ by forming an

from which the sourcelet sizes and orientations are selected.

By varying the parameters in mesu two_distributions, the
echoes from differe

The pvoglam models the =|hpmc area involved in the refiection

from the ditsribution at approprite points in the x.y plane.
The area is covered in a sequential manner sourcelets being
lain in concentric annuli centred o let areas are
chosen randomly from within a Raylelgh distribution described
by the modal parameter (AM), 1

Fli) = (2r/AM) exp(—/AM), 0< 1< o @

where M is the modal value of the sourcelet
area. Sourcelerl orientations are selected in various ways,
according to the surface type under consideration.

As the sourcelets are in general treated as incoherent sources
of reflected sound, the reflected intensity arising from each
annulus is computed by adding the intensities of all the
sourcelets belonging to that annulus. By grouping the effect
of the sourcelets in this way, the total retum signal at the
transducer is obtained by combining the intensities of the
annuli involved in the return signal at the required instant.
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Figure 5: it of retumed prassureand wansducy diectvy squared
against angle for reflection from a fat s
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Figure 6 Fremantle jetty facilly.

(i) The Fremantle Harbour Experiment
Figure 6 shows in outline form, an acoustic test facility which
was established in the Fremantle Fishing Boat Harbour. The
system was designed to investigate the acoustic backscatter at
normal incidence and at incident angles @ in the range 0° to
75°. A number of measurements of sediment properties were
made, and several representative sets of measurements of the
topography of the seabed were made using diver-operated
equipment. In this paper, attention is given to one suite of
scoust bakscetier messuremants, those aken ueing o
203kHz circular transducer, with a bear between first
i o atr s ofth i oo, of 114 A pulse length
of 200us was employed throughout. Bottom roughness
measurements were made at 2cm intervals over 2m lengths.
Figure 7 shows a representative result. No directional character
was apparent in the bottom Iougnneu

The slopes associated rofile elements in Figure 7 wil
vary according to the avevagmg mterval chosen. At 2cm scale
intervals the ensemble of slopes may be represented approxi-

I\W\,Wv i N/W

En T

Travense

stance  Cem

Figure 7: Sediment topography elevation vs traverss.
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Figure 8: Experimental backscatter results from Fremantle site
M

male\y by 2 Gaussian disubution wih stsndard deviaton
= 25° (slope = 0.47). For larger intervals, slopes decrease.
From & plot of sape-standar-devition agsinst dloment ength
x, measured along the surface, for 2cm < x < 40cm, the siope
of the graph was found to be given by
Slope = 0.85/x068 (]
This variation of slope with element size is incorporated in the
model results discussed below.

Figure 8 shows a set of experimental backscatter results
together with three results from the model, for modal sourcelet
areas M = 4cm?, 14.6cm?, and 40cm®. In each case the
sourcelet slopes have been drawn from Gaussian distributions
with slope standard deviations found from eq. (5), where x now
represents the sourcelet diameter. The model at this stage thus
predicts that elements with this slope description and a modal
area of approximately 15cm? will best fit the observed variation
of backscatter with incident angle.

3.3 Modelling Seabed Returns
The model described requires further development to predict
adequately other measured parameters of the Fremantle test
site. In its present form it can usefully illustrate the effects of
varying bottom roughness parameters on parts of the retum
puiso shape, o process whch s umnglv dependent on the
variation of backscatter with
il he paid 98283 the R Soels e used by the CSIRO
ion of Fisheries Research in an extensive survey of the
Nortn Wast Shl rca o wWastors Avtata Ao part of this
program, attention was given to seabed type and roughness,
and echo recordings were made using a Hewlett Packard 7964A
Instrumentation Tape Recorder and Simrad EK 400 Scientific
Sounder. Bottom photographs and television imagery were
obtained also during part of the program. The Simrad Sounder
operated at 120kHz with a 0.3ms pulse and water depths were
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in the range (38m — 124m) in five stations covering a range of
bottom types ranging from near-flat surfaces (with moderate
amounts of marine organisms) to isolated areas with marked
sand ripples. The sea bottom model has been used as an aid

An Appreciation of
Jack Rose’s Contribution
to A i

10 which the ocha returns can b6 560 10 establih roughness
categories in the areas surveyed.

4 CONCLUSIONS
Acoustic remote sensing for fisheries resource estimation is an
established technology which is now able to make use of new

target descriptions. The analysis of seabed echo signals is
less advanced, but information on seabed microtopography
appears to be obtainable from high frequency sounder signals.
Such information would be a useful adjunct to conventional
sounder displays where seabed roughness reveals bottom
dynamics or biological processes.
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It is hard to wite something about somebody who is retiring
without making it sound like an obituary. May | assure you at
the outset that Jack Rose is very much alive and well and that
his retirement is more a redeployment of his resources than a
fading from the acoustic scene.

Most members of the Acoustical Society will be familiar
with Jack’s name but, if they are anything like me, they will be
ignorant of what Jack has done for acoustics and the Society.
When | asked Jack to talk about his involvement in acoustics
he was not keen. He felt that other members of the Acoustical
Society, like Gerald Riley, Ted Weston and Howard Pollard
had retired and had not been given the same treatment, but he
fnal reented and agreed o a intervie

otk was s cheractersti, exuberant self. Ho started
mkmg before | had time to turn on the tape recorder, and
two and a half hours later, when | had run out of tape, 1 still
hadn't asked most of my questions ... or had some of the ones
I'had asked, answered. | did have a wealth of information on
the Acoustical Society's history and the National Acoustic
Laboratory and, to a lesser extent, on Jack. | also had an
assurance from Jack that my failure to dig up embarrassing
stories about him could only have been because | hadn't
asked the right people. As the right names were not proffered,
1 presume Jack does not need to supplement his pension with
the proceeds of an action for libel.

Early days

How did Jack get involved in Acoustics? That is one question
I didn't et to ask him, but | gather it was largely by accident
or at least was not premeditated. Jack’s background leading up
to his work at NAL is interesting. He was born and brought up
in Forest Lodge, near Syﬂnev Unwe.suy Early memories are
of playing in the Universw unds and sailing’boats in the
University duck p Sehool ooling was at Forest Lodge
Publc Sthool which celeb:amd its centenary last-year and is
even more celebrated for its motto, “We pull together’.

After Forest Lodge, Jack went to Fort Street High School.
He remembers his time at Fort Street as five s of slogging,
but also as a highly enlightened education. There was no
corporal punlshmam " the school was o run autocratically
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to present lectures and take part in parliamen-
tary and normal debating. Each student also took part in
theatrical productions and there was compulsory team sport in
either Summer or Winter, which probably accounts for Jack’s
interest in golf.

1938 Jack joined AWA and while working for AWA he
completed two diplomas, and the bookwork for a third, at
Sydney Tech. | got the impression that Jack was sorry he
didn't take PP
10 convert those diplomas into degrees when the Unlve(smv o
NSW was formed. That one’s university involvement began
and ended in a duck pond would be an embarrassment to some
people, but Jack redeemed himself later by teaching part-time
at Sydney University.

At the National Acoustic Laboratories

In 1948 Jack joined the variously named Commonwealth
Acoustic Laboratory, Acoustic Research Laboratory, Acoustics
Testing Laboratory and National Acoustic Laboratories (NAL
from here on) as a draftsman, working on the design and
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development of early valve and transistor aids. He has seen
NAL grow from ten people in 1948 to nearly 450 today. He is
convinced that NAL is doing important work and tries to instil
this conviction in his subordinates.

9

son d'éure the excitement in his working lfe has
been provided by the Army, Navy and Airforce. Jack looks back

different distances from an explosion. Afterwards their ears
were inspected to see the distance up to which personnel had
burst ear drums. This work gained NAL a worldwide reputation.

Other excitement that Jack was involved in was the phasing
out of the Ausﬂallan Ai
aground of the 3
Actualy the Vendetta an into the ryabck gates ot Willam-

Jack Rose

quieter aircraft (and the collapse of Rolls Royce). Jack claims
this was ot because the Australian delsga(mn had superior

town Naval Dockyard in
(voice tube) between the bridge and the engine room was so
bad and not because of what Jack was doing with a noisy
gearbox. If the drydock gates had given way Jack estimates
he would have ridden the largest wave of his surfing career
half a kilometre inland.

The Acoustical Societ

Jack was one of the early movers for creation of the Australian
Acoustical Society, is a Foundation member and one of the ten
subscribers to its registration. He also chaired the NSW
Divisional Committee and the first meeting of the Council of
the Society. His association with the Council has continued
over many years, firstly as a member of the Membership
Grading Committee, then later as Chairman of the Sub-
oading oM , h

expertise, but uestions
overnight, whereas the Eutopean and North American delegates
couldn't because their backup staff were off-duty.

In Montreal Jack survived an ordeal which, | suspect,
gveaﬂy mlluenced his attitude to conferences. The ordeal was
felegates were not given food or drink until they
had ished lhen work. Thus dinner was often not served until
11 pm, after a day which began at 6 am. Meals, when they
did come were a time to consult other delegates, with some of
the barriers down, and to o the spadework for the compromises
necessary to ensure one got fed the following day.

Other people think that Jack’s greatest achievement was in
the area of industrial hearing conservation. Whatever his
achievements he feels he came into acoustics at the right time
when the subject was blossoming and it was easier to make a

Iy running the
Congress on Acoustics.

Sinca 1978 he has represonted the Soceny on the Inte-
national Commission on Acoustics being the first (and hope-
lullv nol the last) Australian to achieve this recognition. While
on the Commission, his task has been to promote acoustics in
this region of the world. This resulted in the first Acoustical
Conference of the Western Pacific Area in Singapore in 1982.
He hopes that a second conference will take place in Hong Kong
in 1985.

Thanks in pan to Jack’s active involvement in other clubs

soci the Acoustical Society has a constitution which
preveﬂls vnﬂlv\ﬂuals and cliques taking and maintaining control
of the Socity. Jack sso ansured tht the canstiution alowed
the Society to own property. He now thinks that the acquisition
of secretarial and meeting rooms, possibly in collaboration with
other societies, is what the Acoustical Society should be
working towards, now that the earlier goal of holding an
International Acoustics Congress in Australia has been attained.
With the Society's finances as they are and the spread of its
members, it may be better to invest in a mobile meeting room,
a yacht, or in all seriousness, an aircraft or radio station, in
order to keep the Society active and togeths

Cenamlv. it seems |mpom:m hat the AAS be aiming for
somethi o pay for it. Considering the high
el of “The Bulltin and e Society's Conferences and
Technical Meetings, members pay surprisingly little for what
they get. It would not seem unreasonable to double the
subscriptions and for the extra income to be invested for
future projects. This is no more preposterous than the thought
of holding an ICA in Australia was in the '60s. Jack was one of
the few with such foresight.

Main achievements

His most notable achievement on the work front Jack considers

to be the 1969 ICAO Noise Meeting in Montreal. Here Aus-

tralia’s delegation of four were credited with the wording ‘of
0 thirds of the resolutions passed which set the scene for
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ibution. Now the acoustics world has been subdivided
many times, and with each subdivision it is harder to make a
mark and itis harder to change anything because common usage
dictates that methods and measurements remain unchanged
until the next revolution, be it political or technological.

Playing the political game is very important to Jack. He
used his political acumen and contacts to obtain the 10th ICA
for Australia. Per Bruel dubbed Jack a “businessman and
promoter”, and Jack is happy with the description. It could be
that his political and managerial skills have changed the |u
of acoustics more than most academically inclined acousticiar
could dream of doing. He believes that technology will continue
to be ineffective unless it has political support. He also angrily
observes that politics can be used to make substandard
technology good business and cites parts of US industry as
masters of the misuse of politics.

The culminedon of Jack's career was 1o have ban the

f esearch
is late

N,
. Unfortunately Jack's "baby
and he won't wark in the now

The future
“Retires” is_ probably the wrong word. Jack will officially
stop work at NAL in July, but he has never been a retiring sort
of person and he has no intention of stopping doing things.
Retiring from NAL will give him more time to concentrate on
other things such as the Acoustical Society, consulting and
golf. Retirement will not mean more time to read o watch
television; he rarely reads a book and the only television he
ws(ches is the occasional comedy show. Jack is a “doer”.

and Ted Weston are already planning a conference to
he\p \he Austalon motor industry and governmental authorities
become more environmentally conscious. After that, who
knows! Whatever it is it will be done with golf, gusto and
flair. {"Not the notorious Jack Rose!” was the response Jack
got from a person he introduced himself to recently. Jack was
chuffed as he doesn't admire waxwork dummies.) Whatever
happens you certainly haven't heard the last of Jack Rose. [J
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Some Effects of Correlation between
Environmental Parameters on the Distribution of
Acoustic Propagation Loss in the Ocean Surface-Duct

Marshall Hall
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P.O. Box 706, Darlinghurst NSW 2010

ABSTRACT: If an acoustic variable (such as propagation loss) is a function of two environmental parameters, then
the probability distribution of the variable depends on the joint probability distribution of the parameters, and
therefore on the correlation between them. In the case of the oceanographic parameters sea-surface roughness, (A),
and mixedayer thickness, (B}, their effect on propagation loss is most
Ppropagation in the surface duct is most affected in the region of large propagation losses. In the region of low, and
hence useful, propagation losses, the estimated effect of the correlation between A and B is typically to alter the
propagation loss probability distribution by less than 10%.

t marked for large A and small B, and

1. INTRODUCTION

The isothermal mixed layer, that is generally found near the
surface of the sea, has a positive sound-speed gradient (with
respect to depth) and is therefore an acoustic duct. The
propagation “loss” at a given range from a source in the
surface duct depends on a number nl Dammaxm, the three
most important of which are freq surface roughness,
and duc( thickness. The probability Grioaion of propagation
t a given range, and for a given frequency, may be de-
tormined Trom he.joint probabilty distbution of sufoce
roughness and duct thickness. Examples are presented in this
paper that llustrate the effect on the distribution (of propag
loss) of treating the environmental parameters either as inde-

pendent or (more correctly) as correlated.

2. THEORETICAL METHOD

(a) General Probability Distributions

The approach is a9 follows: ws stlect the two perameters
that have the most influence or ions in the propa
{call them A and B); and we ascauam the probability distribu-
tions (P.D.) of A and B.

In practice we will use
describe as

rete distributions, which we

(A, with probabilty e}, for i

1.2,....ng M
and
B = {Bwith probability 8}, forj = e 2
"a
Naturally, Za=1 @)
"o
and )

g =1 @)
T
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The mean values are

A =LA )
and
™

B = LB 6)
T

and the standard deviations are.

= [T - Argl® o
and
™
= [Z - 6rg)" ®)
The vaus taken by the propagation loss when A = A and
B = By is denoted by PLy If A and B are independent

parametes, hen he joint prababilty et A A and B
simultaneously is given by the product of their individual
probabilities

pIA=AandB = B] = af; {ABindependent} (9)

The P.D. of the propagation loss would therefore be
= {PLwith probability a5}

10

fori=1,2,...n5j=1,2..0

If A and B are dependent, however, then Eq. (9) i
Instead we must ascertain the probabilities with whi
and B = B; together. Let us denote these by ;. These ; are
related to the previously defined distributions s follows:
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n

02)

Another equation that includes the v;; is the expression for
the correlation coefficient () between A and B:

o 1
=[)‘:)‘:A‘B‘y ~ AB]/os0g n3)
The consiaton cosficent may be known independently if
the regression equation between A and B is known, since the
standard form lov a Iaglesslan equation is
B

(8 - Bllog = olA — Alo 14

The values +; are not uniquely determined by Equations (1),
(12), and (13) however, since we have n, x ny, unknowns,
whereas the number of equations is only ng+ny, if ¢ is
unknown or ng +ny+1, if ¢ is known. (The value of every v;
is nonnegative, but this constraint does not qualfy as an
“equation”). A unique determination of the ;; is possible only
if additional equations can be inferred from, for example, the
physics of the relevant processes. For example, in the ocean
it would be rare to find a thin surface mixed-layer in the
presence of a high “sea-state” (i.e. very rough surface or high
wind-speed). f the y;; can be determined, then the P.D. of the
propagation loss is simply

= {PL with probability ~;} 15)

fori=1,2,...n5 i =120

(b) Acoustic Model

As our acoustic example we consider propagation in an
ocean surface duct, (or “mixed-layer”) for which we find that
the two most significant environmental parameters are the
surface roughness, A, and mixed-layer thickness, B.

We will assume that propagation loss in a surface duct can
be described by the formulas adapted from those presented in
:

60 + 20logR + (C + D + EIR, if R<0.633B%
PL=|or a6)
Lﬁa.s +10logR + 5logB + (C + D + EIR,

iR > 0.6338%

where

R is the horizontal range in kilometres

B is the thickness of the duct in metres

C is the coefficient of absorption (due to magnesium
sulphate and boric acid in the ocean)

D s the coefficient of leakage from the duct due to
diffraction; ~an

E is a coefficient that describes leakage from the duct that
is related to surface roughness.
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For the coefficient D we use an expression based on normal-
mode theory (2]

D = 1000 (20 logsge) (xfg?) IV an

where
1 is the frequency in Hert
g s the soundspeed gradlem in the mixed layer (taken as

1 is the imaginary part of the eigenvalue for the first mode
(to be discussed later);  and

Vis tho average sound-speed in the mixecaye (aken as
1520mis).

The term | is a function of the “strength” (M) of the mixed-
layer as a sound-channel, which can be expressed as (2]

M = Bxfg)s BIV a8

‘The variation of | with M, which depends on the sound-speed
gradient below the mixed-layer, can only be expressed numeri-
cally. For typical conditions, the following expressions have
been determined [3):

8.93 exp —3M65468)

24.086 exp (—1.9058M)

= 37.888 exp (—2.036M)
o.

(i) M<07
(i) 0.7 <M<24
[u] 2A<M<40.

>40:

9

|
1
|
|

e coeffi
expression (4]

nt E we use the “AMOS” empirical

E = 1.64 (5 h/\)'" dB/limiting-ray skip distance  (20)

where
b is the “characteristic” height of the surface waves: and
X is the acoustic wavelength.
According to [5) we have
h 283A 2n

where As the

M) gl

From 6] we have that the limiting-ray skip distance is given
by . .

= (8vBIg)* 22)
On substituting Eqs. 21 and 22 into Eq. 20 we obtain
E = 7.1(A/BN]*% dB/km 23)
-
(c) Detailed Probability Distributions

We will consider 10 separate models for the joint-P.D. of A
and B that, according to [3), are representative of the various
ocean areas around Australia. The joint probability distributions

Bulletin Aust. Acoust. Soc.



TABLE 1
Joint probability distributions (%) of
surface-roughness (A) and layer-thickness
10 geographic areas around Australia

(Blin

im0 3 15 aim 05 3 15
lAreal 5 |area 5
o |gm %) # |gmN %)
1[0 216|340 6 10 11[1a] af2e
300|730 0|0/ 2|6ls
40| 66|02 40 | 4| 8|0 12
60 |11 |18 | 9|38 60 | 919 23|51
210 |11 {16 | 431 7[10 5|12 12|20
3005|510 30 |o| o0 12|12
40 | 610|016 0 25|07
60 | 7|19 17 |43 60 | 4|13 |35 |52
3 10 |1 |19 6 |36 8 10 8|14 6 |28
(01|89 0 0 0|66
40 4 8 0 |12 40 5|1 0 (16
60 | 7 (16 |20 |43 60 | 8|19 [23 |50
410 |6 |12(13|31| 9|10 |8 14| 6|28
30|00 1212 0 (o] 1|67
40 2 6 0 8 40 6 (1 0 (17
60 | 4 |12 (33 |49 60 |7 |19 |22 |48
5 [10 (15 |14 413310 10 |14 [15 2|3
0(0|2|6|8 30 [o] 6|51
40 (5|6 |0|n 40 |6| 90|15
[ le0 |12 [17 |19 |48 60 |8 |23 [12 |43

are listed in Table 1. We see that n, = 3 and n, = 4. Also
shown in Table 1 are the marginal probabilities 81 to 8. We see
that the prevalence of thin layers (B ~ 10m) ranges from
28% (in areas 8 and 9) to 40% (area 1); and that the likelihood
of thick layers (B ~ 60m) varies from 38% (area 1) to 52%
(area 7).

The marginal probabites a1 to a are fsted in Table 2.The
likelihood of % larea 7)

TABLE 3
Vilues of propagation loss (dB)

for 1 kHz at 50km range
A 05| 318

,El

10 [1749 [1779] 1820

30 | 202 219| 255

40 | 1221 137| 168

60 | 91 103] 128

0.26 (area 6). (It is of interest that if we give equal weights to
the 10 areas, then we can also calculate the correlation between
the values of A and B; the result is 0.57 which is much greater
than any of the intra-area correlation coefficients.)

The joint probability distributions for A and B that would
result if A and B were independent variables can be calculated
from the marginal probabilities shown in Tables 1 and 2. The
main effects of the correlation between A and B are to reduce
the chances that By (thin duct) occurs with A (rough surface)
and that By (thick duct) occurs with A (calm surface).

3. RESULTS AND DISCUSSION

We xamine the sigifiancs of te comiaton batwsen A
and B for two examples of acoustic propagation: a mediu
frquency (1KHte) at ong rangos and o igh Heauoncy GOKHE)
at short range.

Medium Frequency at Long Range

Values of propagation loss (PL) have been calculated from
£q. 16 (for a frequency of 1kHz and a range of 50km) for each
combination of A; ant .
The cumulative probability distributions (C.P.D.) of propagation
loss for the dependent case were obtained from Tables 1 and 3,
snd are listed in Table 4 (denoted by pp). The C.
were obtained from Tables 1,

and 38% (arca 1), while the prevalence of rough seas [
1.5m) ranges from 15% (area 1) to 53% (area 7). Also shown
in Table 2 for each area are the means and standard deviations
6f both the layer-thickness and the surface-roughness. The value
of A varies from 0.39m (area 1) to 0.98m (area 7); and the value
of B ranges from 35m (area 1) to 41m fereas 6 through 9). The
correlation coefficients between A and B for the 10 areas are
also listed in Table 2; these range from 0.18 (areas 4 and 7) to

case an

are aiso listed in Table 4 (denoted by p). The C.P.D." s for
han 130

because such losses have no pucm;al significance.

TABLE 4
Probability (%) of gi
Loss for the dependent (pp) and lnaup-nd-m (p) cases;
the medium frequency/long range example.

90 100 110 120 130|__ X [0 100 110 120 130|
TABLE 2 |
Marginal probabilities (%): means and standard
deviations [of surface-roughness, A, and layer-thickness, BI;

and conelation cooffciont [batweon A and B in sach of T o
the 10 geographic areas PoPL<x| 0 11 29 29 44 [ppPLexi[0 9 28 28 65
A on B s om| |PP0[0 18 32 32 43fmeiea |0 12 35 35 54

m) (m) (m) (m) 2 7
PoPLax| 0 7 26 26 49 popLax|0 4 17 17 54
P PPLex) | 0 11 32 32 47 (pLex) [0 6 21 21 53

- 48 3B 2 2

3 8
55 67 38 21 24| Jppian|0 7 23 23 47[ppPLexi[0 8 27 27 56
33 ‘§§ g; g -fg PPLEXI (O 9 28 28 46 [mPLex |0 11 33 33 53

y p 4 9
a o 3? g g PoPLex| 0 4 16 16 51 |poPex |0 7 26 26 54
6 63 41 25 18| |Peexi|o 6 21 21 s0lmpex]o 10 32 32 52

67 62 41 21 .19 5 10
6 61 41 21 19| |PoRex|0 12 29 29 83fepeiexi(0 8 31 31 49
46 52 38 21 23| |APex|0 16 34 34 S2[peiex [0 12 35 35 47
Bulletin Aust. Acoust. Soc. Vol. 12 No. 2 — 4




We see from Table 4 that C.P.D.'s calculated on the
assumption that A and B are independent are in error (for
X < 130dB) by a few percent. The average and standard
deviation of the errors for each listed value of X are as follows:

(@8): 90 100 110 120 130

Averageerror: 0 29 51 51 14

SD.oftheeror: 0 07 12 12 05
We can see from Table 3 that the errors for X = 110dB are

due to differences in the values of fyy +zc). From Tables 1

and 2, the error in y14-+y24 ranges between 3 and 7%. The

correlation between A and B reduces slightly the likelihood

that Az and By will occur together. Similarly the erors for
= 100dB are due to differences in the values of y1a, wmch

range between 2 and 4%. (The correlation between

slightly reduces the chance that B4 occurs with Ay.)

High Frequency at Short Range

Values of PL for a frequency of 20kHz and a range of 4km
have been calculated from Eq. 16 for each combination of A;
and B;. The results are shown in Table 5.

The C.P.D.'s of PL for the dependent and independent cases
in each of the 10 areas are listed in Table 6.

werage and standard deviation of the errors for each

listed value of X in Table 6 are as follows:

X(dB): 80 85 90 95 100
Averageerror (%): 20 00 12 00 -86
SD.oftheeror (%): 11 00 20 00 19

In this example the main errors occur for values of PL
between 96 and 100dB; and from Table 5 we see that the
corresponding elements in the joint probability distribution are
32 8nd 734, From Tables 1 and 2, the sum of yzzand y34 is
usually several percent less when A and B are independent
than when A and B are (positively) correlated. The
conslatlon Icressn the chance tht Ay il cocu with
elme Bz

1 % 85 there is no error in the C.P.D. This result
s due to the lau that the C.P.D. at X = 85 is determined by

E
o

This phenomenon occurs because at short ranges and small
roughness, propagation loss at high frequencies is a siowly
varying function of duct thickness (for the range of duct
thicknesses considered in these examples).

4. CONCLUSION

The assumption that duct thickness and surface roughness
are independent variables, when in fact they have a correlation
coefficient of about 0.2, leads to typical errors of several
percentage points in the cumulative probability distribution of
propagation loss.

= ay which s, of course, unaffected by any correlation.
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TABLE 5
Values of propagation loss (dB)
for 20 kHz at 4km range

ABLE 6

Probability (%) of Prop:
Loss for the dependent and independent cases;
the high frequency/short range example.

X |80 85 90 95 100 X [80 85 90 95 100
Are Area
[ []
1 6
PoPLax) 0 38 69 85 97 poPL<x|0 24 53 67 96
PPLax)| 4 38 66 85 93 [pPL<x)[2 24 55 67 86
2 7
PoPLax)| 0 24 58 74 96 PpPL<x|0 11 29 41 88
PPLEX)| 2 24 58 74 88 [pLex(1 11 32 41 79
3 8
PoPLEXI[ 0 22 47 66 94 PpPicx| 0 21 51 65 94
PPLaX) |2 22 50 66 84 [pLexi|1 21 53 65 84
4 9
PoirLex)| 0 12 30 42 87 poPLex)(0 21 52 66 94
PLexi (112 33 42 77 [peLox |1 21 54 66 85
5 10
PoPLex)[0 32 57 71 96 ppPL<x)| 0 28 66 B1 98
PLx |3 32 58 71 87 [peix |3 28 65 81 91
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Traffic Flow and Noise Levels at One Site

Marion Burgess

Acoustics Research Unit
Faculty of Architecture
University of New South Wales

ABSTRACT: A series of measurements of traffic volumes and traffic noise levels at one site in Sydney show the
range of values which can be obtained when short time samples are used, and highlight the need for caretul
‘monitoring to ensure that the values obtained are really representative. The comparison between the measured and
predicted values for L1 show that large errors can be made if the prediction methods are used in situations which

are outside their range of validity.

1. INTRODUCTION

Repeated measurements of traffic flow and affic noise levels
have been made at one site in Sydney over a period of 16
months. The primary purpose of these measurements was t0
determine the sound attenuating properties of various facades
using waffic noise as the source. The data has been further
analysed to examine the variation in noise levels and traffic
flow that can occur at one site and to compare the measured
values with those obtained from prediction methods.

2. THE SITE
Al the measurements were made in the vicinity of an exper-
imental building which has been constructed alongside a road
in an industrial area of Sydney. The building was designed to
enable investigations of acoustic performance of a range of
facades, \g various openable elements, to be made
under field conditions (11. The building is located on open
ground, s00n to be converted to parkland, and the surface
between the footpath and the building is essentially level
and covered in rough gras. There are o reflecting surfaces
nearby and the gs on the other side of the road are set
well back. The roadsige boundary is identified by a wire mesh
security fence. The 12m wide road has four available lanes,
of which the two central lanes are predominantly used.

3. MEASUREMENTS AND ANALYSIS
‘The main purpose of the measurements was to determine the
waffic noise attenuation provided by various facades. Five or
ten minute samples of traffic noise were measured at one
position and simultaneously recorded at two or three other
positions. All microphones were 1.2m above the ground; one
was located at the wire mesh boundary fence and a second
waslocated 1 m ftom the biking facade. For a direct mezsure-
ment the signal from a condenser microphone was fed int
Biuel and Kjoer measring amplifier, fier set, level Tecorder
lovel meters

were used for recording with Nagra tape recorders and the
later analysis used the same analysing equipment as for the
direct measurement

or the duration of the waffic noise sample, the number of
vehicles passing the site were manually counted and classified
into six categories (motor bikes, cars, light commercial, medium,
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heavy and bus); these were later combined into two categories
(cars and heavies) for use in the prediction methods. The
taffic noise samples and traffic counts were synchronised with
an acoustic cue.

4. RESULTS AND DISCUSSION

41 Traffic Flow
The recommendations (2] for the measurement of traffic flow
for waffic engineering purposes are generally related o the
detorminaton of the daiy, weekly or annual valumes, or in

cases the peak hour volumes. Short time samples are
ot rocammendad a5 even a two hour sample is saimated 1o
have a coefficient of variation of 15% as a basis for the daily
flow estimation on an urban/commuter road (3]. However it is
acknowledged (4] that for prediction “of a day’s volume from
an hour's volume the maximum consistency occurs between
9 am and 7 pm" and for most roads the pattem of hourly
traffic volume shows a morning peak followed by a plateau
and a broader afternoon peak.

Al the measurements at the experimental building were
made after 10 am on weekdays and were completed before
mid-afternoon. Any unusual flow, such as that resulting from
an accident, was avoided. The histograms, showing the range
of values obtained for the total vehicles per hour and the
pecentage of heavy vehicles, calculated from the data obtained
during the five or ten minute samples on 114 occasions, are
shown in Figure 1. The average values and standard deviations
were:

Total vehicles average standard deviation
per hour 485 nw
Percentage of average standard deviation
heavies 297 77

It is clear that even though maximum consistency in traffic
volume may be considered to apply during the measurement
times, the use of short time samples can produce a wide
range in the values for the traffic parameters.

The estimates of accuracy and required sample times for
measurements of road traffic noise to be representative of the
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traffic noise in the area are based on knowledge of the traffic
volumes. The sampling error A\Leq has been estimated by Fisk
15]to be.

Aleg = 74/m)%
where m = number of vehicles passing during the sample time.

For the upper and lower ends of the range of traffic volumes
at this site the sampling errors are:

NUMBER
RS
3 8 8
|
H
N
3

/s HEAVY VEMICLES
A Sample Time 350 vehicles/hr 650 vehicles/hr
5 min 14 1.0

10 min 1.0 0.7

While these sampling errors are not great, the error introduced
by using the shorter sample time when the traffic volume was
at its lower limit was twice that obtained for a longer sample
when the waffic volume was at its upper limit.

The UK publication for the Calculation of Road Traffic
Noise [6] gives a recommendation for the minimum sampling
time, tyin, based on the traffic volume, g, and the register rate
for the noise analysis, r

tmin = 4000/q + 120/r

v
I

8

8

= s0whenq

350 veh/hr, tmin = 114 + 120/r
VEHICLES per HOUR and g -

650 vehlhr, tmq = 6.2 + 120/

Thus the recommended sample time for the lower taffic
volume is approximately twice that for the upper limit of the
traffic volume at this site.

Short time samples of the traffic flow along a road can lead
to inaccurate recommendations for the required sample time
for noise measurements o be representative of the tiaffic
noise in the area.

Figure 1: Range of traffic volumes for 114 samples at one site.

4.2 Traffic Noise Levels — Measurement and Pres
The Lig (the level exceeded for 10% of the time peuod) in

30| dB(A), was determined for each sample of traffic noise (7).
The range of values for 90 measurements on the boundary and
« BOUNDARY 114 measurements at 1m from the facade are shown in the
gz" form of histograms in Figure 2. The range is in excess
3 10d34A) and shows the atos which can be Inrocuced i
210 ok

oftho waftc nais fom 8 10ad.

As the noise measurements and traffic flow counts were
made simultancously, this data can be used in the prediction
methods to obtain a comparison between the méasured and
predicted values for Lyg. Two prediction methods were used.
One is that published by the UK Department of Environment
(DOE) 161 and the second is a modification by Burgess (BUR)
of an earlier UK prediction method following measurements in
the Sydney Metropolitan Area. The traffic flow data was used
in conjunction with the appropriate vehicle speeds and
1or FACADE distances. The allowance of 25dB(A) for the reflection from

the facade as specified in the DOE method, was also eppled
to the BUR method. The following equations for the r
between the measured and sach set of precicied vales for
Lyp were obtained:

NUMBER
53 g
-|

Standard error

o Bouridary  L1olDOE) = 0.31 Lyg{Meas) + 46.25 122

HEAW“D Lo L1glBUR) = 0.47 Lyg(Meas) + 41.48 218

Facade L1o(DOE) 0.34 Lyg(Meas) + 44.14 122

Figure 2: Range of traffic noise levels, in terms of L 1dBIA), L10o(BUR) = 067 LyolMeas) + 25.51 219
one site. LiolDOE) = 0.31 Lyg(Meas) + 46.38 124

- LiglBUR) = 0.60 Lig(Meas) + 31.51 222
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The regression lines for the boundary and facade values are
shown on Figure 3, along with the line representing equality
between the measured and predxaed values. While the traffic
at the site was freely flowing, in an urban context, the DOE
method is more applicable for lreelv flowing highway traffic.
The standard error for the regression fine was only 1.2dBIAI,
however the predicted values for Lig were substantially less
than the measured values at the higher noise levels. The
tendency of the DOE method to underpredict the noise levels
has been noted in other studies alongside suburban roads in
the Sydney area (8]. Conversely, the BUR method

5. CONCLUSION

Repeated measurements of the traffic flow and the noise levels
at one site have shown the variations that can occur when
short time samples are used

te it has been found that the DOE prediction

method can substantially underpredict the noise levels. As the

reason for the prediction of noise levels is usually to determine

me nowa reducing procedures which should be applied or ©
s the entitlement, such

the lower noise levels. This is probably because the proportion
of heavy vehicles at the site is above the range of validity for
the BUR method.

[l
o

10.dBIA)

Predicted L
~
o

70 80
Measured Ljg.dB(A)

Figure 3: Regression lines between  the measured and predicted

values for Lyg ; la) BUR prediction for 1m from facade, (b] BUR

prediction for the boundary, (c) representation of equality between

the measured and predicted levels, (d) DOE prediction for 1m from
facade, (o) DOE prediction for the boundar

Undesiable, The BUR method was found to overpredict e
lower noise levels at this site, however better agreement was.
obtained as the noise level increased. These findings highlight
the need to exercise caution when using the results of pre-
diction methods.
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ULTRASONIC EYE SCANNER: An advanced ultrasonic
data_imaging, processing and recording system has been
developed at Harwell for the ultrasonic eye scanner at the
Moorfields Eye Hospital. Ultrasonic images of the eye are
displayed directly on a standard TV screen, enabling them to
be recorded using a standard video cassette recorder. These
recordings can then be stored for later analysis, used as a guide
during surgery and also as a teaching aid.

In the operation of the eye scanner, a low energy pulsed
beam of ultrasound is scanned across the eye and from the
reflected signals, which are digitised and processed, an image
of the intemal structure of the eye can be built up. This is
presented as a cross sectional image along a selected plane,

Bulletin Aust. Acoust. Soc.

allowing detection of, for example, retinal or vitreous detach-
ments or tumours.

The image processing system uses a dual memory unit in
which the digitised ultrasonic data are continually captured
and wansferred 10 a temporary store. Subsequent processing
involves coordinate plotting and transfer of the data to &
picture store for display and manipulation. Harwell has devel-
oped video synchronisation techniques which ensure that the
processed data emerge as a genuine video signal, compatible
with any standard unmodified VCR. This convenient method of
recording ultrasonic data overcomes one of the most frequently
cited limitations to the use of ultrasonic inspection techniques.

(Physics Bulletin, April 1984)
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Current RANRL. Research on Noise
from Wind and Wave Action

at the Sea Surface

Douglas H Cato
R.A.N. Research Laboratory, Rushcutters Bay,
Sydney

Sound has long been the most commonly used
means of transmitting information through the ocean
and is now widely used in many applications. Is use
is due mainly to the fact that electromagnetic rad
in wator is Highly atenuated whoreas acousti radia
tion is not. In fact, for the same absorption attenuation,

sound propagates in the ocean to distances two orders
of magnitude greater than in air. Such good propaga-
tion results in high background noise levels from the
many sources in the ocean and this is one of the limita-
tions on the effectiveness of our use of sound (SONAR)
in the ocean. It is important, therefore, to quantify this
background noise both to optimise the use of existing
sonars and in the development of sonars.

There are many sources contributing to the ambient
noise in the ocean but the major component, evident
from frequencies of less than one Hertz to tens of
kilohertz is that due to wind and wave action at the
sea surface. This component varies in a complicated
manner over a range of more than 30 dB as conditions
vary. Its effect on sonar performance has led to con-
siderable research over the last forty years but the
phenomena involved in noise generation are still not
well understood and our ability to predict noise levels
leaves much to be desired. No theory can be said to
be well supported although

The main result of our theory is an expression in
which the spectrum of the noise received at some
depth in the ocean is given in terms of the spectra of
the fluid processes inherent in sound generation. The
result is general in that it applies to all mechanisms of
noise generation and has been derived without appro-
ximations. Other theories can be shown to be subsets
of this theory, although they are somewhat different in
form and inciude approximations. In order to deter-
mine actual noise levels, the spectra of the appropriate
fluid processes must be known. While they are intrin-
sically capable of being measured or modelled there
are difficulties in obtaining reliable measurements at
sea and theoretical modelling is somewhat limited by
our limited understanding of the fiuid dynamics of sea
surface motion. Any theory of noise generation by sea
surface motion does, of course, have to address these
problems.

So far we have applied the theory 1o noise at fre-
quencies of a few Herz and below by modelling
partly empirically and partly theoretically the spectra
of the fiuid processes involved in surface wave inter-
action. The theory has been compared with measure-
ments in a carefully controlled xgeriment in Woronora

m and the results were in good agreement. This is
the first time a theory of noise generation by wind and
wave action has predicted noise levels in agreement
with measurement. (The results of this work were
presented at the 11 ICA in Paris). Woronora Dam was
chosen as the site for the first set of measurements as
it allows much more experimental control than at sea,
and avoids the problem of sorting out the relative

¥

empirical methods are useful under certain conditions
o in particular locations, none is universally applicable.
Part of the problem is the complex nature of sea sur-
face dynamics from which arise a number of possible
mechanisms of noise generation. Also there are diffi-
culties in_obtaining unambiguous measurements of
surface generated noise especially at lower frequencies
because of the difficulties in sorting out contributions
from other sources such as ocean traffic noise and flow
noise about the hydrophone, and allowing for environ-
mental effects like propagation.

It seems likely tha there are a number of mechan-
isms of noise wind and wave action,
applying  over Cerant lrequency ranges (see my
antcle 1n Vol. 6 of the Bulletin. March-dune, 1678 for
details). There have been attempts to model some
of these theoretically with limited success. In the theory
that we have developed over the last few years we
have taken a rather different approach by applying to
the sea surface Lighthill's theory of noise generation
(originally developed for aerodynamic noise: Lighthill,
1952 Proc. Roy. Soc., Lon., A-211, 564-587). Lighthill’s
theory in effect identifies the fluid processes inherent in
sound generation by whatever means. Applying this to
noise in the ocean requires the effect to be integrated
over the surface of the ocean and also over the body
of the ocean if, as in our model, noise from sources
below the surface (such as water turbulence) are to
be included.
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t surface noise and distant shipping

noise.
We hope to extend the experimental work to
measurements at sea. This requires the development

of a special self-contained recording system which
can be fixed on the bottom and left to sample noise
spectra, and is free of any cables or moorings which
might induce flow noise. It would be used in an envir-
onment where shipping noise is low. It would be
recovered by transmitting an acoustic signal which
would trigger a release mechanism allowing the system
to float to the surface.

Future work on the theory will involve extension to
the determination of noise in the frequency range of
a few Hertz to a few hundred Hertz.

Bulletin Aust. Acoust. Soc.



Underwater Acoustics
Research in the Marine
Studies Composite

D.J. Kewley
tems L

equation for underwater acoustic propagation can be solved
directly or simplified for normal mode, parabolic equation or
ray approximations. A summary of models is given in [1].

els of various types are currently in use by the MSC.
Recently developed models are a ray trace model (2] and a
split-step parabolic equation model (3]. These have been used
to provide predictions of PL in a variety of scenarios with the
lster model being useful for both deep and shallow water

Syst Y
Defence Science and Technology Organisation
Department of Defence
GPO Box 2151
Adelaide, South Australia 5001

INTRODUCTION

ce its inception in 1974 the Marine Studies Composite
(MSC) at the Defence Research Centre Salisbury has been
scivs in underwatr scouics. The Composite was formed to
undertake the expanded ac of an earlier Underwater
Detection Systems Group whx:h led by H.A. d’Assumpcao,
had conceived and proved the concept of the advanced Barra
sonobuoy currently in use with the RAF and RAAF. The
Composite presently includes groups involved in underwater
detection systems, experimental support and signal processing
and classification studies. An oceanographic research section
was also active until 1980 when the work was transferred to
the RAN Research Laboratory in Sydney.

Currently the MSC is involved in research on a number of
passive systems for the detection of underwater acoustic
signals in the presence of background noise. Once detected
these signals require classification as to their origin. A useful
method of understanding some of the factors voived 1 1o
investigate the various terms in the passive sonar equation,
expressed in logarithmic form as

SE = SL - PL - NL + AG - DT
where

is the signal excess in dB (for a 1 Hz band) relative to that
required for detection,

s the sound source level of the target of interest,
expressed in dB relative to 1 uPa? at 1 ms

is the signal loss in dB at 1 metre due to propagation from
source to receiver,

NL is the background noise level in dB relative to 1 uPa?/Hz,
AG is the gain enhancement in dB of the listening system,

e g

x
®

and

DT s the detection threshold of the processing and display
system, i.e. the ratio of processed signal power to noise
power required for detection, expressed in B for a 1Hz
band.

When SE = 0dB the target is just being detected.

‘This report will present aspects of acoustics research under-
taken in the MSC relevant to evaluating the values of PL, NL
and AG.

ACOUSTIC PROPAGATION

One of the basic problems in underwater acoustics is to
determine the propagation loss of a given signal through the
ocean, possibly reflecting off the sea smface and bottom, out to
ranges of hundreds of kilometres. The
Socnastic medium; its acoustc propertos uctuate in spice
and time. As a first approximation it can be modelled on the
assumption that it has either constant or gradually varying
properties. The resulting cylindrically symm holtz

Bulletin Aust. Acoust. Soc.

A theoretical study (4] of surface duct leakage
was. under\aken using the parabolic equation method.

An investigation of the differences between the splitstep
Fast Fourier Tranform (FFT) (3] and the Implicit Finite Difference
(IFD) (5] methods for solving the parabolic equation has shown
16] the effects of starting fields and that the FFT method was
Buperir o doep wetsr problems. For shalow watr cases
17D was found 0 be bet

To obtan data for model vaidation, experimonts are usually
conducted with either a continuous underwater sound projector

rair-deployed SUS L i

ther being or

AMBIENT NOISE DIRECTIONALITY

The gain enhancement term, AG, in the passive sonar equation
is defined as 0dB if a single omnidirectional sensor is used.
To increase this value the receiver usually consists of an array
of hydrophones, whose outputs are combined together to
provide directivity simultaneously in many directions. If the
ambient noise is isotropic then the value of AG is 10 log (N),
when N sensors are used.

The MSC has conducted experiments with arrays having
horizontal and vertical apertures. Using a vertical linear array
(VLA), the ambient noise vertical directionality around Australia
has been studied. Some examples from the South Fiji Basin
Have been presented [7,8]. It was found that the shape of
these directionalities was not isotropic and varied from an
S shape at high frequencies (e.g. 560 He) 0 a “hump’” shape
9. on)

Wen
19-13] have been developed by the MSC which can be used (o
investigate them.

Utilising the ability of the VLA to discriminate between
vertical angles it was found possible to eliminate sources of
sound not locally generated and to calculate the effective locl
omnidirectional ambient noise. This method was used to
produce the results discussed in the next section.

WIND-GENERATED NOISE
Recently vertical directionality data have been used to
determine the dependence of ambient sea noise on local wind.

Correlations of wind speed with measured and local omni-
directional ambient noise were found to be much improved
for the latter case at low frequencies (7.8]. These nesuhs
supported the earlier work by Cato at the RAN Research
Laboratory (14,15] which highlighted the effects of wind 2t
‘which are usually obscured by shipping noise

low frequencies

data (8. By mcludmg measurements obisined in the Eastern

made [16]. Usmg “theso source levels and lhe appropnm
bottom reflection data, estimates of ambient noise due to
winds can ba mado for difforent Iocallor\s

FLOW-GENERATED NOISE

If a hydrophone has a water flow over it then there will be
noise generated by hydrodynamic pressure fluctuations. Some
work on this topic has been undertaken [17].
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SUMMARY

These notes describe briefly some of the activities of the
Marine Studies Composite in the field of underwater acoustics
covering both experimental and theoretical topics aimed at
i ing underwater detection systems for the Australian
Defence Forces.
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A VERSATILE METHOD FOR ASSESSING THE NOISE IMPACT OF NEW TRAFFIC SCHEMES

One of the tasks dealt with by local authorities is to assess the
impact upon the population of noise from proposed new waffic
management measures, such as one-way systems, bypasses,
fiyovers, etc. The usual approach is to calculate noise levels for
selected locations, such as the facade of residential properties,
on the basis of projected traffic flow data and a detailed
knowledge of the layout of the area in question. Although the
‘method of calculation is well-tried, it can still be a lengthy task
to work out noise levels at a large number of locations,
especially where there may be complicating factors such as
intervening buildings or undulations in the level of the sur-
rounding land. In aiton, and particularly where the scheme
goes to a Public Inquiry, more detailed information may
sometimes be requested on particular aspects, or alternative
affic flow data proposed, necessitating the calculations to be
repeated.

To overcome this difficulty a new system based on modern
computer technology, and which may be the most advanced
of its kind in Britain today, has been developed by Applied
Research of Cambridge in conjunction with the Scientific
Services Branch, and is now in use by the Council. The system,
Kknowh as M-Way. stoes 3 mep of the propased schame n 5
memory, along with taffc flow data, and carries out the
calculations according to standard methods Caculation of
Road Traffic Noise, Department of the Environment, 1975)
which are also applicable for evaluating mandatory road
schemes under the Land Compensation Act (1973) require-
ments.” The calculations themselves are performed on the
computer’s central processor within minutes, and it is a simple
task to re-un the program should this be necessary.
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The map of the road system under investigation is introduced
into the computer memory bank by means of a “digitising
table"”. A large scale map is taped to the table and the corners
of relevant buildings and road segments waced with an elec-
tronic pointer connected directly to the computer. The heights
of roads, buildings and any barriers to sound propagation are
also typed in. This information can be displayed on a visual
display unit, or plotted by the computer on a flat bed plotter
10 the same scale as the original map, allowing the accuracy
of the digitisation to be che

Besides the accuracy and consistency implicit in the method,
in which all roads and buildings are considered in every noise
calculation, the database becomes a permanent record of the
r0ad scheme which can easily be re-checked or modified for,
say, different traffic flows or changes to sound barriers at some
later date. The program can further be used for comparing
alternative road schemes o, perhaps, for studying the effects
of different configurations of noise barriers. Changes to a
section of a r0ad, by placing it in a cutting or at elevation,
requires but a minor modification to the data.

In due couse it shoud be possile by using similar tech-
niques on some of the existing data produced from the noise
s, 1o predict 0 polluion concenrations from waffc or
even disturbance from road construction.

The GLC's Noise Group has now substantial experience
with the system, having used it for traffic noise calculations
for the North-South Route, Catford Town Centre, Vauxhall
Bridge Road, the Hayes By-Pass and the M11 link to name but
a few. The Pollution Monitoring Group provides a service,
using this system, to any London local authority.

R. Freedman,
ntific Services Branch, Greater London Council,
in London Envronmental Bulletin, Vol. 1, No. 2, Autumn 1983.
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Acoustic Deep Ocean
Bottom Experiment

Martin W. Lawrence
Royal Australian Navy Research Laboratory
Rushcutters Bay, Sydney, 2011

Ocean Bottom Interaction of Acoustic Waves.
Acoustic waves propagating through the ocean experience loss
and scattering in the water, at the ocean surfece, and at the
‘ocean bottom. Itis an investigation of acoustic wave interaction
with the ocean bottom that is being reported her

‘The water-bottom interface (i. the sea floor) is, over large
areas, flat and underlain by sediments hundreds of metres in
thickness. Acoustic energy incident on this interface (with
arbitrary angle of incidence) will be partially reflected at this
interface, and at other interfaces within the sediment pile
Futthermore, there is usually a gradient in sound speed with
depthin iment, whi i i o
the water c Y i

andwhich
include effects due to shear waves, lateral waves, and interface
foughness.

A variety of mchmques ave been used previously in order
to investigate acousti m interaction. Recently, RANRL
has beon wolved wih uss of 3 now technique, which was
developed at the Woods Hole Oceanographic Institution (WHOI)
of Woods Hole, Massachusetts [1]. This technique uses source
and receiver within a few tens to hundreds of metres of the
sea floor in the deep ocean (water depth from 2000 to 6000 mi;
the horizontal separation of source and receiver is gradually
increased from Om to about 10km. The acoustic source
produces a pulsed harmonic signal of a few hundred Hertz (the
signal is pulsed so that energy reflected from the sea surface
may be gated outl. Both the magnitude and phase of the
acoustic signal are recorded for analysis.

Experiment

In April 1983 RANRL and WHOI combined with the Defence
Scientific Establishment of New Zealand to conduct an exper-
iment in the New Caledonia Basin, which is located in the

/ay between

The ship used in the experiment was the HMNZS Tui e
New Caledonia Basin has very flat calcareous sediments at
a depth of 3200m. For the first time this experiment was
conducted with the source located on the sea floor.

Geoacoustic Models

A geoacoustic model describes the ocean bottom, specifying
such properties as sound speed, density, and absorption as a
function of depth. A geoacoustic model mined by
iteration of forward models, i.e. the repeated calculation of

Caustics are regions of focused acoustic erergy. in wich
geometrical acoustics predicts infinite intensitie
corrections using Airy functions are normally appiid. For e
type of environmental model considered here, the caustics are
more complex than usual, because of (i) phase effects at inter-
faces (in particular variation of phase shift with ray angle) and
(i) cut-off of a ray family by an interface. Beam displacement
effects occur when a beam (or a ray) are totally reflected by an
interface, i.e. incident angle is beyond critical. The beam is, in
essence, displaced sideways along the interface. As for the
caustic correction, due to the demanding nature of the current
data set, beam displacement needs to be incorporated in a more
thorough way than has been done previously. The beam dis-
placement treatement being developed inherently incorporates
the lateral wave (the lateral wave has the property of travelling
along an interface while continually radiating energy away from
the interface in a direction that makes the critical angle with
the interface),

Steady progress is being made in matching geoacoustic
models to the data from the New Caledonia Basin, and also in
matching the geometric acoustics results with those from full
wave theories (which inherently include many effects outside
simple geometric acoustics, but which do not give the same
insight into the physics of the situation).

Plane Wave Reflection Coefficient

The results of this type of experiment can be analysed to give
{in principle) the plane wave reflection coef of the ocean
bottom. The plane wave reflection coefficient (as a function of

which s s the response of horizontally suanlmd bottoms.
Itis a waypo-m in the direct inversion of m ved acoustic

fields in order to obtain a geoacoustic modsl of the bottom
Further, it can be used directly as input to acoustic pmnagalmn

is not easy to determine the plane
wave reflection coefficient. The problem results from the fact
that any real acoustic source produces a spherical wave, not a
plane wave. This has caused considerable problems in analysis
of expaimants using asrlsr techviauas. In the expariment
described here the total acoustic field at the receiver is the
Gum o the Girect el plus the ild roturned from the bottom
(ie. the "reflected"” field). The reflected field can be written as
the Hankel Transform of the depth-dependent Green’s Function,
‘where the transform converts from the horizontal wavenumber
domain of the Green’s Function to the horizontal range domain
of the pressure field. Thus by measuring the total acoustic
field and subtracting the direct field contribution, the depth-
dependent Green’s Function may be found, lesing to the
plane wave reflection coefficient. Techniques for efficiently
performing this operation are bemg lnvesuguled by WHOI
reseachers.

p
method of determining a geoacoustic model from the measured
pressure field is to directly invert the data using an appropriate
algorithm. At this stage of development of such direct inverse
techniques, the iteration of forward models remains a very
useful approach.

Various acoustic theories have been employed to implement
forward models. Currently, the geometric acoustics approach
is being developed for this purpose. One advantage of this
approach is the insight it can give on the effect that various
parameters have on the total field. Straightforward geometric
acoustics has some limitations in this context, and various
corrections are being incorporated 1o allow for such effects as
diffraction at caustics and beam displacement on reflection.
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Remarks

The author is currently on twelve months exchange at WHOI,
working with George V. Frisk and Earl E. Hays on analysing the
its of the Tasman Sea experiment. Previously, Eal Nzys
was statoned at RANRL (during the period encom
experiment. The current work includes developi ng ew
techniques in order to handle the unique characteristics of the
data collected here.

Reference
1 G.V. Frisk, JA. Doutt and E.E. Hays, “Bottom interaction of
low frequency acoustic signals at small gvazmg ang\es inthe
deep ocean”, J.Acoust.Soc.Am., 69, 84-94
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Theses

THE ROLES OF FREQUENCY AND
REVERBERATION IN AUDITORY
DISTANCE PERCEPTION

Kristin Young
A thesis_submitted in partial fulfilment of the requirements
for the Degree of Bachelor_of Arts (Honours), Department of
Psychology, University of Sydney.
SUMMARV
2 number of possible factors in auditory distance
Dzrceplvon The rato of direct to rescted sound has
a factor in absolute auditory distance per-
Geplion. Absolute distance judgments of sounds of Giftrent
uencies, having different amounts of reflected content in
different envvmnmenls. would be determined by the ratio of
direct 1o reflected sound. Nommally, for absolute distance
Judgments 1o be ‘made, the sound source must bo familar
e raverberation cuo s avallabl, T Is. ikoly. thai
TamiRariy wih e bunde- enwironment 1§ imporant

Cartain methodological issuss are important in the
of udiory distance: percoption. - Respenss. mdeators: and
Instructions ean produce cognitive Diases n the observers’
judgments.” The experimental design must be appropriate
tho study of absolufe. or retative. Gistance. Cogniive. biases
associated with certain designs must be recognise

An experiment was conducted to examine the roles of
frequency erberation in audiiry distance porcaption.
It was hypolhesvsud that the ratio of direct to reflected sound

would determine judged absolute distance of sounds
Tecortiod on . dumimy heay ana prasented Sver headphones.

It was found that the frequency of the sound determined
the distance judgments. The patiern of judgments reflected
which familiar sounds are judged, according to
knowledge of how frequency varies over distance. There was
no significant effect of reverberation.

The results indicated the importance of prior experience
with and the current context of sounds for auditory distance
perception.

New Publications

Journals Received

84.
differences in hearing sensitivity
ng) — The accuracy of highway traffic noise pre-
0., Hajel ek and R. Krawczyniug - Improving sound
ahsorphon proper porous concrete materials (J. J.
§" dound filds near bulding facades. (. O. Qi

The Austratian Journal of Audiology
. 6, No. 1, May 1984.

Revue d'acoustique
Vol. 16, No. 67, 1983.
Journal of Technical Physics
(Polish Academy of Sciences)
Vol. 24, No. 1, 1983

Archives of Acoustics (in English)
Polish Acouslical Saciety
8, No. 2, 1983.

Confems mcluds Prediction of octave noise spectra in
accommodations in ‘the superstructure of a ship (€. Szcze
bicki and A. Szuwarzynski) — Detection of low Intensity
ouliory bvaked: roaponses (7. Grandory — Evauion o
electroaucoustic devices by the equivalent scale methods
(T. Letowski and J. Smurzynski).

Vol. 8, No. 3, 1983
Contents include a number of papers on ultrasonic tech-

niques plus a paper on optical generation of acoustic waves.

Acta Acustica (Acoustical Society of China)

Vol. 9, No. 2, March 1984.

Anal morrinollrlnwlomcn Tbero-Americanos (Barcelona)
Vol. 11, No.
Reports Received

Proceadings of Internoise 83 (Two volumes)
CSIRO Division of Energy Technology
Research Review 1982-1983.

Includes reports on Sound and vibration in pipes
(A. Cabelli and . G. Pearson) — Active attenuation of sou
in'ducts (1. C. Shepherd and R. F. La Fontaine).

Institute of Sound and Vibration Research, Southampton
Annual report for year ending March 1984,

Royal Institute of Technology, Stockholm

Dept. of Speech Communication and Music Acoustics.
Quarterly progress and status report, January 1984,
Speech research — summary report for 1983.

Siandards

Rocenty released  Australian _standards  includs  the
follow
Poriable Equipment for Integr
AS 2659, Part 2

The purpose of Standard AS 2659.2 is to provide guidance
in the use of integrating instruments such as integrating (or
averaging) sound level meters and sound exposure meters
(or noise dosemeters), w! being used extensively for
making sound measurements.
Copies of AS 2659, Part 2 can bo purchased from any SAA
offce at'a Gost of $9.20 plus $1.50 postage and handiing

arge.

ion of Sound Sign

Measurement and Evaluation of Human Exposure to
Whole Body Vibration — AS 2670

AS 2670 will enable persons involved in the measurement
and evaluation of human exposure to whole body vibration
to use a method which will produce consistent results when
measured in accordance with the procedure speci
Vol. 12 No. 2 — 58

and evaluated under similar cond
a8 ' S5153 potags and parling charge.

Measurement Procedures for Ducted Silencers — AS 1277

AS 1277 deals with the objective measurement and deter-
mination of the performance of uni and silencing
gloments for ducled ventiating and air.conditioning systems

Cost: $13.40 plus $2.50 postage and handling chars
Tape Recording Equipment for Acoustical Measurement
Systoms —.

e Siandards. Association of Australia _has published 2
new standard dsaling with the periormance requirements of
Tape recorders for aoustical moasuroment |
C55t:'$5.00 pius $1.25 postage and handiing charge.

Measurement of Road Traffic Noise — AS 2702
‘e Standards Association of Australia has published a new

standard dealing with methods for the messurement of road

traific noise and for the collection of associate

a1 5550 plas $7.80 postage ana handing energe.
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iew Products

Machine Vibration Monitor-World premiere

An Australian designed, New Zealand made (Fountain Cor-
poration) microprocessor based machine monitor, for con-
tinuous machinery health monitoring, was given its world
premiere display to industry in Melbourne recently.
Describing the functions of “Plant Bug”, Fountain's Engi-
nesring Manager, Ken Tribbls, said “Plant Bug” funs on 20
5 microprocessor and continuously performs 64 line FFT
spectral processing. A ihre.siage. alar at 6, 12 and 18 B
deviations from the learned reference may be changed by

D or remote terminal display via. standar

optional 20 mA current \oop fo roviied. "The. md and

alarms operate two_relays. A numerical panel display in-

dicates the relative RMS Tovel of sach channol during scan-
9

Four channels are automatically scanned and_front panel
-C or
oh

In addition, the “Plant Bug" self-tests each 256 cycles,
cnsring maximum rolabilly of protocton.

The ~Plant Bug", relably guarding machinery and con-
tinuously performing FFT spectral analysis can provide ample

warning Chine detorloration Whist pinoIniing s sourco,
Confident ex(ens\on of maintenance periods
downtim osts can quickly recoup its installation cost.

For information about “plant Bug” contact Vipac Instru-
ments:

Melbourne, Mr. Malcolm Mulcare (03) 2408731 — Sydney,

Mr. Dirk Bout (02) 7363011 or Vipac offices in Brisbane

(07) 371 8100—Adelaide  (08) 46 5991—Perth (09) 361 7311,
Hand Held Spectrum Analyzer

The widest display range of any available sound level
meter/acoustic analyzer is one feature that will be appreciated
by usars of the Larson-Davis model 800 acoustic anaiyzor ust

ased in Australia by Vipac Instruments Pty. Lid.

Manuauy operated or auto-functioning_ under the control
of a programmable calculator, the LD80O provides more
measurement power than ever Before in a hand heid instru-

Foatures include 60dB span linear LED display and
10-150 dB measuring range plus in-b d 1/3 octave
band analysi o apaina-anay of parptals con

Sisting of calculators, software, priniers, ploKers. and data
storage devices are available from Vipac.

\ccessories include Model 801 signal processor with four
computer-selected microphone inputs, internal white or pink
noise generators, programmable signai output levels and peri-
pheral_equipment switch channels for rotatable booms or
floor tappers.

The Model 802 accelerometer pre-amplifier enables inputs
from two triaxial acoslerometers. (6 channel total). It has
programmable input sensitivities and provision for high and
fou pecance "accsterometere. wi seciionc. niegraton

Bulletin Aust. Acoust. Soc.

for the measurement of displacement, velocity and accelera-
tion.

The Larson-Davis system from Vipac Instruments provides
e fkcro-proceseur, gereration noias and vibralion measie-
ment at an affordable price.

Furher information trom Vipac Instruments:
o, Mir. Malcolm Muicare (03) 240 8471 — Sydnoy,
Mr. Dirk Bout'(02) 736 3011 or Vipac offices in Brisbane
(07) 371 8100—Adelaide (08) 46 5991—Perth (09) 361 7311.

Impact Hammer
An Impact Hammer, Type 8202, has recently been released
by Brusl & Kiser. THio €202 is'an nstrumented rammer for
tosting structural bohaviour in_ con
multichannel specirum analyzer, The forco appliod to the
structure is measured by the bui calibrated
Forco Transducer Type 6200, e tho Sirociuial roeance s
separate accelerometer fitted to_the test
object. o0 different tips (steel, plastic and rubber)
suppllod with the 8202 anablo the puise duration to bo variod

a maximum forc

onpical applications of the Impact
r Type 2032 or

nction with a dual- or

rassiva, hard. object

modal analysis and for the simulation of structural response).
Vol. 12 No. 2— 59



WHY DIDN'T [ THINK OF THAT!

a system that solves both problems of
ACOUSTIC ABSORPTION AND SOUND TRANSMISSION LOSS
AND IT'S 5@ SIMPLE

MHMHSFUEP AUDIBAR
Contact the CHADWICK GROUP for more information
Sydney: 4281388  Melbourne: 429-9111  Canberra: 97-3366

Introducing —

SouND-SORB b .....

STRAMIT BOARD or EASIWALL faced with pre-finished
perforated vinyl-clad semi-rigid fibreglass — providing —

Roof/Ceiling & wall constructions tested to perform

in excess of STC 49 whilst also having KRC 0.70

STRARIT INDUSTRIES LIFAITED

A National Company using 100% Australian products

SYDNEY CANBERRA MELBOURNE
(02) 631 5222 (062) 80 5921 (03) 329 7611
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INTERNATIONAL NEWS

Institute of Acoustics
Spring Conference 1984

The Instiute of Acoustios Spring Conference, entiled
held gt he Univrsly Collogo of Swansea
y, th April to Thursday, 12th April and
s aandod by over' 100 ABegarea A iermaiona con:
ference on Gondition Monitoring was held at the same time
and the joint Trade Exhibition enabled the manufacturers to
dispay a wider range of instrumentation than is normally
shown at Acoustics Conferences.
ixty-one contrbuted papers were presentod in thres
paralle” sassions covering the, mlnwmg sub)
sical Acoustics 19 papers, B ustics, 14, Trans:
gortation’ Nolsg 13, Bilogical Acousics. 10 and Specirum
Analysis and Speech were some_intriguing titles
27 e Blological- Acsumtco  Sessians: Jor
mple “The Tuned Singing Burrow of Mole Crickets™
“Fruu Vocalization and Sexual Selection” Unfortunately here
ere Some Interesting papers (with more mundane tities) in
the parallel sessions within my subject area so | don't know
companied by live demonsrations.
In addition to the contributed pagers there was an invted
lecture by Professor Taylor nstrations in - Aural
Porcoption” which aptly

were given during
by Professor Skudrzyk from the
U.S.A. on “Understanding the Dynamic Behaviour of Complex

ibrators” and the latter by Professor Fiowcs Williams on
“Sources of Sound The final session of the conference
w R. W. B. Stephens Lecture given by from

St
inada and oritilac - Hecent Advancos i Hearing Research.
The Technical Visits were programmed for the Wednesday
and included a a Harp maker and to a
ish Folk s h ncustrel acton by coal miners led
1o he cancelation of tho visi 1o a mina. However many took
the opportunty to analyso the sounds of the sea and enioy
the Welsh coastal scenery.
The Social Programme commenced with a buftet supper on
the Monday evening. A -Walsh Night" on
Tisod B admentl moal it entaranment it group
of singers and a clog dancer. A Male Voice Choir and Brass
Band Ensemble provided the entrtainment for the Conference
Dinner on the Wedn
Overall the commnc. as well orarised and alinough
rogramme _ was Il there was still time for
Collehgues and riends 15 et and discuss maors of mutual
interest.

3
z

—Marion Burgess.

Nighl Lorry Ban
night and weekend ban on all heavy QDDds vehicles of

o Shan 36,56 mavic
London, has boen agrecd in principie by tho GLC's transport

Suggesl ted times of ation are between 9p.m. and
7 & but lurther consultations Giher matters wil
Teid ver e next 1ow mnhs wih she.heignt indusiry

o Possible exclusion of Saturday mornings from the ban.
* Measures to control the noisiest vehicies between 7.5 and
* Extending the ban 1o certain areas outside Greater London

. Pusslblu uxcluslun of certain_environmentally suitable
ive access to industrial or commercial sit

nclusion n tho ban o certan lengthe of trunk T0ad to

avoid through movements and also sections of sensitive

o k routes.

* A plan to exempt vehicles dssigned or modified to meot

stringent but practicable noise limits.

Bulletin Aust. Acoust. Soc.

SLEEP
Dave Wetzel, who chairs the committee, said:
is in no doubt about the essential role that lo
the economic life of Lon
+/But unrestricted use of big lories creates serlous environ
mental problems, including enough noise to prevent 250,000
Lnnaonam Trom getiing a decant nignts sleep.”
S0 as not to damage the financial or operational viability
of any fim in London, or raduce. serice lovels of ompIO
ment, the GLC has contacted 200 firms that have been m.m
fled In co-operation with the Frelght Transport Associa
Road Haulage Association, fon Chamoer of
Commerce and Industry and others.
—(The Londoner, March 1984)

“The GLC
s play in

12th International Congress in Acoustics
Toronto, Canada

July 24 to August 1, 1986

The 12th International Congress on Acoustics will be held
in Toronto, Ganada, fr

n sci

Ul Torum in all ields of acoustics. As part of the Ccngrau.
it is planned to hold sia_on specific to
immediately before or allsr "o Toronto mesting. The precent
status of these Symposi
« Speech Commumca”on 1specmc topic 10 be selectea), i

Montreal,

* Ynderwater P Imagmq Acousllcs. in Halifax, Novia

* Acoustics and Thoatre Planning for the Pertorming Arts,
in Vancouve Columbi

INTERNOISE—86 is to be held in the eastern
immediately befors the Congress (July 21-23). Cnnnreu pal-

may also be interested i a second
ory Tarmaton Gxposion, to b6 bt in Vansowes
Columbia, May-October, 1986, Other associated meet-
ings Will e aHGURGSd 85 they a6 organzed:

categol

To,cacelve further information circulars and fina registra-
n forms, you must ensure that you are or Congress
mailing lisf before September 1, 1984. For free aing. piosse

12th International Congress on Acoustics
Secretariat

Box 125, Station ‘0"

Toronto, Canada

M4T 2

POLMET '85
Asia and Pacific Regional Conference
“Pollution in the Urban Environment”
Hong Kong, 2-6 December, 1985
Call for Papers

Contributed papors aro invited for the sossions dealing with
e a

o

 Noise sources, surveys and assessmont
o Environmental noise control strategies
« Planning against noise
« Noise control in practice
Intending authors should submit an abstract of 200-300 words
(three copies) to the Secretariat, to arrive before the
3tst A 1984,
The clfciat eddrees for ol corrapondence i:
he Socretaria
“Polition in e Urban Environment” Gonlorencs,
57 Wyndham Street, 1st Floor,
Central,
Hong Kong.
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Future Events

AUSTRALIA
1984

August 27-31, HOBART
12 Conforence,  Australien
Research
Bver 180 papors. 3 simultancous ses-
sions covering all aspects of roads and
road transportation.

g Details: Austratian Road Ressarch
Box 156 (Bag 4), Nuna-
w-dmg, R o

s-ptamber 19, MELBOURNE

Road

forum on the future of the
Acoustics profession.
Detlls: Victoria Divison,
Sclence " Cantr, 191 Royal
Parkville
October 9, MELBOURNE
technical
Aeronautical Research Labs.
Details: See Sept. 19 item.
October 30-November 2,
SYDNEY
7th International Conference on
Computer Communication.
Conference theme: “The New World
of the Information Society”.
Detals: Conlerence Secreery, G.P.0.
Box 2367, Sydney
November 1-2, PERTH
Australian Acoustical Soclety 1984 Con-
ference.
“Noise and Vibration Legislation in
Austral

National
Parade,

visit to

Detals: £ . Jamioson, Acting Secre-
tary, W.A. Division, A.A.S., 2 Beryl Ave.,
s'nemy, W.A. 6155. (Also see page 6
this issue)

December 3-7, MELBOURNE
Australian Institute of Physics.
3rd Applied Physics Confrenc
“Physicg. and Australa'
ces'. Royal Melbourne Institute of
Technology.
Datails; Ken Cook, Confaronco Socre-
tary, Dot of Applied Physics, AMIT,
G.P!0. Box 2476V, Melbourne 3001.
December 4-6, SYDNEY
International Conference on Underwater
coustics
Special ‘sossions: (1) Ineractions with
the sea floo allow water propa-
Gution: (3 Rosuste factuations:
Dotais: Marshall Hall, Navy Rosoarch
Laboratory, P.O. Box 706, Darlinghurst,
N.S.W. 2070,

1985

February 3-8, MELBOURNE
Australian Association of Speech and

Conference. The pro-
gramme aims to highlight topical areas
of therapeutic intervention, clinic and
Vol. 12 No. 2 — 62

staff administration and professional
development.

Details: ASSH_Conference Secretariat,
P.O. Box 29, Parkville, Vic. 3052.

INTERNATIONAL

August 21-24, SANDEFJORD,
NORWAY

FASE 84 — 4th Congress of the
Federation of Acoustical Societies
of
Secrotariat: FASE 84, Secr. Gen, J. Tro,

LAB, RSa3d TRONOHE T, NOR.

Sepumbu 67, MERKSEM,
BELGIUM

5th JAN PALFIJN Symposium Euro-
pean Conference on Echography.
“Fetal abnormalities as detected by
ultrasound”’,

Details: Mrs. N Heye-De Decker, Gebr.
Van Ra'mdollck:llaaf 46, 2060 An-
twerp, Belgium.

October 2-4, CESKE
BUDEJOVICE,
CZECHOSLOVAKIA

23rd Acoustic Conference on Phy-
siological and Psychological Acous-
tics, Acoustics of Speech and

Organising Secrotary: Mis. Eva Doste-

lova, House ol Technology, "Gorkeho

namestl 23, 112 82 Frag

October 8-12, MINNEAPOLIS

Meeting of the Acoustical Society of
erica.

Chairman: W. Dixon Ward, Hearing Re-

search Latoratory, Univrsity of Minne-

sota, 2630 University Ave.

SPOLIS, MNNESOTA 55314,
December 3-¢ 5, NONOI.ULU
INTER-NOISE

Organised by mc /U.S.A. in co-opera-

ton with INCE/Japen. Secretariat; P.0.
ox 3469, Arlington’ Branch, Pough-
keepsie, N.Y. 12603, U.S.A.

1985

April 8-12, AUSTIN, TEXAS

Meeting of the Acoustical Society of
merica.

Chairman: Professor David T Bllck—

stock, University of Texas, P.O. Box

8029, AUSTIN, TX 78712,

May 6-8, HELSINKI

Fourth International - Symposium on
Hand-Arm Vibration.

Details: Dr. I Pyykko, Institute of
Occupational Health, Department of
Physiology, Lasjaniityntie '1,” SF-01620
Vantaa 62, FINLANI

June 25, U. S A.

NOISE-CON
INGE/USA" National
Noise Control Engineeri
Dorall: Prol, R Singh Mech. Eng.

Ohio_State University, 206 West
Toih st CorumMpUS. Oh. 44210
Correction

Conference on
ng.

August 4-9, MANCHESTER
International Congress on Education of
the Deaf.

Prof. Taylor, Dept. of Audi-
and Education 'of the Deat. The
University of Manchester.

September 18-20, MUNCHEN,
‘GERMANY

Enterprise 85. Organised by VDI,
MUNCHEN.

Details from: Prof. E. Zwicker, Institut
r Elektroakustik der Techischen Uni-
versitat Munchen Arcisstr. 21, 8 Mun-

June or September, DELPHI,
GREECE

5th FASE

Symposium_on_“Inte-
grated
ign”.

Acoustical  Environment

Organised by the Hellenic Acous-
tical Society jointly with the Acous-
tical Society of Yugoslavia.

Details from: E. Tzekakis (5-FASE-85)
5, Agiou Seraphim Str. Thessaloniki.
October 1985, HIGH TATRA,
CZECHOSLOVAKIA

24th Acoustical Conference on
“Building and Room Acoustics”.
Secretariat: House of Technology, Ing.

L. Goralikova, Skultetyho ul., 881 30
Bratislava.

Novomlm 48
ASHVI

ESSEE
Mesllng of the Acousncal Society of
erica.
Chairman: Robert W. Benson, Bonitron
ne, 2570 Sidco " Drive,” WASHILLE,

December 2-6, HONG KONG
POLMET '85, Asia & Pacific Regional
Conference

“Pollution in the Urban Environment".
Details: The Secretariat, POLMET '85,

57 Wyndham "St., First Floor, Central,
HONG KONG.

1986

TORONTO, CANADA

{2 1CA Congress (International
Commission on Acou

Secretariat: 12 ICA, 50!744 Charles
Street West, Toronto, Ontario, Canada
M4Y 1R8.

May 12-16, CLEVELAND, U.S.A.
Meeling of 'the  Acoustical'Socisty
of Am
Allhur Bunude Case Wes-
tern Reserve University, Physlcs De-
partment, Cleveland, Ohio 44106.
May 1986, WIEZYCA, POLAND
3rd International Spring School on
Acoustoopics and_ Applications.
Organised the  University of
Details_irom: Prof. A. Sliwinski, Uni-
wersytet Gdanski, Instytut llzykl Dosw.
Wita Stwosza 57, 80-952 Gdansk.
July 8-11, GYOR, HUNGARV
6th FASE-Symposium
jective _Evaluation of
Acoustical Phenomena”.
Secretariat to be announced.
Bulletin Aust. Acoust. Soc.
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Goiecive



Goodbye book, hello disc

For the 1982 Christmas Lecture, the South Central
Branch of The Institute of Physics decided to mark the
completion of Informa\mn Technology Year (IT '82) by
inviting Dr. N. K. Bridge, Managing Director of PIRA,
Leatherhead, to speak on the theme of electronic
publishing.

Printing as we know it was invented in the 15th
century in Germany, and it provided the first big indus-
trial process and the means to educate and entertain
everyone. It still holds an important place in the
modern world despite competition from radio and films
in the 1920s and television in more recent years. Until
three years ago the number of books and periodicals
continued to grow. The printed word is so valuable
because it can be replicated; it does not need a com-
plicated infrastructure; it is easily stored and retrieved;
it can be distributed; it is easily usable and is attractive;
and it is relatively cheap and portable. Its disadvan-
tages are mat production is a slow process; updating
is a slow process; storage volume is high; and physical
dlslv\buuon is required.

e last few years new processes have been
developed which allow text to be generated electronic-
ally by computers (e.g., word processors) and which
allow graphics and pictures to be produced by elec-
tronic scanners, New technology has contributed to the
production of the printed word. For example, “intelli-
gent” photocopiers will take Iniormation directly from

on a principle similar to
that of the cathode ray tube.
Totally electronic publishing methods such as Video-
, videodisc and viewdata offer an exciting new
potential. For example, videodisc has the eapaclly for

very high quality moving pictures, individual pictures,
hi-fi_sound and interactive response which c:
exploited in a totally different way from tradiional
books. Do-it-yourself car maintenance would be far
easier with a videodisc than a traditional manual.

In the future we are likely to see developments and
new products In teletext for information and shopping;
computer assisted learning; electronic document stor-
age and_delivery (which could collect a royalty for
every copy): electronic journals; on demand publishing

line ases; abstracts; and bibliographies.
Blrimution by sateiite, cable. and.optical fiore vl
make the processes rapidly and readily available.

These electronic publishing developments will not
have the weaknesses of the traditional printed word
because they are quicker processes, with readily avail-
able_updating, low volume storage capacity and no
requirement for physical distribution.

The valuable properties of replication and easy
storage and retrieval are retained, but there is a need
for a complex infrastructure and the product will not be
50 easily used or be as aesthetically appealing as a
Book. Portability of ancillary "reading” quipment has
nat et baan achieved but will inovitably be developed
in limE

Bridge forecast that over the next dscade cloc-

tronic._publishing. would be.likely for_“hot"
encyclopedias, directories, imetables, educational and
trainin atalogues and specialist technical
[ourmats. Towauld b6 anikoty for general books, maga-
zines and newspapers. In 30 years' time it will be
possible to say “goodbye book™ — no longer will there
e a technical need for them — but we will still retain

some books because we like them.

(Colin Greaves in Physics Bullotin, May 1983)

57 LORRAINE DRIVE
BURWOOD EAST, VIC. 3151
Phone: (03) 233 5889. Telex: 34644

We are pleased to announce the establish-
ment of Australian Metrosonics Pty. Ltd. (inc.
in Vic.) with head office located in Melbourne.

It has long been recognised that a presence
of Metrosonics Inc. in Australasia with much
closer ties to the equipment source was
preferable to our customers having to deal
through a local distributor, hence the decision
to establish an Australasian presence, located
initially in Melbourne, was taken.

Our Manager, Mr. J. Vestergaard, has been
associated with the selling and service of
Metrosonics TM Equipment since it was first
introduced to this country in the early seven-
ties. He has attended and completed training
courses at our plant in Rochester, U.S.A., and
is well qualified to offer sound advice when
it comes to selection of the best product mix
for a stated application and its expansion.

AUSTRALIAN METROSONICS .. s

systems from the newly formed Metrosonics
Inc. Industrial Products Division, is now avail-
able here in Australia, as is service, repair
and calibration facilities (to N.AT.A. stan-
dard) where applicable or to a compliance
certificate from a chartered engineer.

Literature is available showing some of our
new products at work. We will be only too
pleased to furnish you with an obligation-free
quotation whenever you desire or have a

need. We would be pleased if you could make
ofher paopl. In your organization awars. of
this new development for Metrosonics.

We are also able to offer for hire a range of
equipment to see you over a tight spot.
Should you require any further information
please contact us on either address below.
Yours faithfully,

.E.E., Manager
sonics Ply. Ltd.

57 Lorraine Drive, Burwood East, Vic.
Phone: (03) 233 5889. Telex: 34644,
Charles Salmon, N.S.W. Sal
Environmental Measurements and

The ics range of
noise measurement instrumentation as well
as the new range of portable data acquisition

P.O. Box 763, Gosford, N.S.W. 2250
Phone: (043) 69 2639.

Bulletin Aust. Acoust. Soc.
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AUSTRALIAN
ACOUSTICAL SOCIETY
1984 CONFERENCE

“Noise and Vibration Legislation in Australia”
University of Western Australia, Perth

1-2 November 1984

The W.A. Division of the Australian Acoustical
Society invites submission of papers for presen-
tation at the above Conference. Papers shall be
in the following areas:

1. Environmental and occupations! acoustic
legislatior

Review or critcism of existing legislation
or proposals for future improved legisla-

»

©

Experience or problems with the applica-
tion of existing legislation.

Abstracts of not more than 200 words should
be forwarded by 31 May, 1984, to F. R. Jamieson,
Acting Secretary, W.A. Division, Australian Acous-
tical Society, 2 Beryl Avenue, Shelley, W.A. 6155

Complete papers not exceeding 2,000 words must
be received no later than 31 August, 1984. Details
of the required format will be provided at the
time of notification of acceptance of papers.

@ International Conference on
“Di in Marine

4-6 December, 1984—University of N.S.W., Sydney.
The topics to be covered in the programme are —
(1) Sea-floor acoustics;
(2) Propagation;
(3) Acoustic scattering and sensing;
(4) Sea noise; and
(5) Signal processing.

Programme
The programme will Include —
(1) Plenary sessions addressed by eminent international
invited speakers;
(2) Contributed paper sessions; and
(3) A conference banquet.
Contributed Paper
Anyone likely to attend and present a lecture is requested
1o submit comploto papors (betwosn 2 and © pages) to the
Technical Programmer by the 2nd October,
Technicel Programmer
Dr. M. Hall
RAN Research Laboratory
P.0. Box 706,
Darlrnghwst NS W. 2010

Donlelencs Secm!ary
Dr. J. 1. Duniop
School of Physics
Uniersity of Now South Wales,
Kensington, N.SM. 203
Telex: A

Vol. 12 No. 2—54

Victoria Division

Site Visit to Government Aircraft Factories
A site visit was organised on 14th June, 1084, to the
Design and D tory of the
Aircratt Factories, Depsnmsm 'of Dafence Support. The
D Laboratory is responsible for the Vibration and
Slruc(ural Dynamic testing of aircraft.
ers who attended were fortunate to see the
following demonstrations:
e(a) Use of a 70 kN (20,000 Ib force vector) dynamic
shaker table to demonstrate the effect on equip-
ment in a sinusoidal environment condition.
Random testing on air missile environments by
the use of spectrum shaping equalisers, etc.
The control is achieved by using HP 1000 ran-
dom vibration control.
@ Structural dynamic modal analysis of machine work
using photographic methods, etc. This room is the
heart of the laboratory, it includes data processing
and storage, laboratory testing and field testing,
signal analysis and FFT logarithmic analysis.
Climatic_simulation of environmental conditions
which include high altitude temperature and control
chamber and humidity control chamber.
—H. SIN CHAN.

AAS Representatives on SAA Committees

(b)

Following is a lst of Sociaty reprasentatives on SAA com-

mitiees who may be contacted for Information relating to
acousties standards o
mitice:
Measuremen( Nmse — Household and Small Appliances
MRS. V. BRAY, N.SW.
Committee:

K/
chriques for Measurement — MR. R. C. WILKINSON,
Commmee AK/4

Architectural Acoustics — MR. E. T. WESTON, N.S.W.
Committee: AK/S
Community Nolse — MR P. R. KNOWLAND, NSW.

Commmee. AK
Nolse rom Preumatlc Tools and Machines — WR. L
KENN,

Committee:
Riousiice Siandards Commities — MR, G. E. HARDING,

MR G. A. RILEY, VIC.
MR. P. R KNOWLAND, N.SW.
The Acoustics of Stringed Musical Instruments

Co-op Work-

of the
shop, 5-8 July, 1980.
Publlshed by the University of Wullungong, 1982, 289
p. A$15.00. Edited by Abe

0ok contains 16 s on a vsr\e(y of topics relating
to Ihu violin, guitar, clavichord, etc., by authors from eight
different countries.
Copies may be obtained from:
Department of Physics, University of Wollongong, P.O. Box
1144, WOLLONGONG, NSW 2500.
Payment should be made to “Wollongong String Workshop".

Review of the Experimental Building Station

The Minister for Housing and Construction, the Hon. Chris
Hurford M.P., rece
Committee for the

with the building indust;
infofmalion 10 the Review ‘or havo. an nterast in'the futura
the Building Station.
The Australian Acoustical Society made a submission to
the committee.
Bulletin Aust. Acoust. Soc.



ROLLER RINK ROAR
UED BY RIPPLE SOUND

SUB

When the decision was made to installa Roller
Rinkin the renovated Fun Factory complexat
Prahran, Melboume, i

RIPPLE SOUND

RIPPLE SOUND

saund. Notecsoinhesboiephoiogaph ok

&ve!lasgeduurgme,mPﬂ.ESOUND‘

RENHURST INDUSTRIES

ZpueerosaxmamacT

Ronhurst Industie
Faigh SL. Mulgrave, Vic. 3170

reflection of natural light.
The RIPPLE SOUND!

Test details ] & literature 0
about RIPPLE SOUND

Name.

comugated, i Company.
andbukinsuiaion above, Becat.seofnsllgm

r existing Addre
mu'smcmres

or phone
Melb. 5603055
6022

Perth. 451 5565



MINGEINE [ELRST
5,

Ring us at Bradford Insulation.

We have the range of rockwool and fibreglass products

to meet the demands of all acoustlcal consultants.

Sydney 6469111 Melbourne 5600755 Brisbane 2773422
Perth 4514444 Adelaide 47 5244 Hobart 725677,

Bradford Insulation

asoz

Building Materials for Australia

B0 o




