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COST on

(European Cooperation in Science and Technology) is one of the

longest-running European instruments supporting cooperation among scientists
and researchers across Europe [http://www.cost.esf.org/]




The main aim of the Action is to provide the underpinning
science for soundscape research and make the field go
significantly beyond the current state-of-the-art.

The Action will promote soundscape into current legislations,

policies and practice, aiming at improving/preserving our
sonic environment




- Foster interdisciplinary cross-breeding.
- Exchange technical know-how on an international/interdisciplinary basis.
- Examining cultural differences.

- Gather soundscape data to be reanalysed from inter-disciplinary perspectives.
- Review and harmonise the current methodology, and develop a new indicators.

- Develop a standard protocol.
- Lay the foundations for future European/international standards.

- Provide practical guidance and tools for the design of soundscapes.
- Provide guidelines for preserving architectural heritage sites.

- Create awareness among general public, stakeholders and policy makers.
- Provide training for early-stage researchers.




Table 2

Year
Tasks Veat ] | TearZd | Year3 | Veard
Wil European languages, vocabularies and terminology for soundscapes v
WiGl.2 Sound source recogaition for soundscape research ¥
w1 3 | Contributions from cognitive science and auditory perception ¥
w1 a® | Modelling and simulation of soundscape perception ¥
WA | Modelling different soundscapes: stmulation versus real soundscape 7

WGl | Acoustical soundscape measurement

et}

WiG2 1 Brain-stottn on docurnentation of soundscapes v

WiG2.2 Soundscape data approachesimeasures: data compiling/collecting v

W52 Ezxchanges of early-stage researchers (co-ordinated wath WG5S ) 7 v |y
w4t | Soundscape data approaches and measures: cifies wa. landscapes

wiz s+ | Soundscape data approaches and measures: field we. lab setting

e ||

wiz gt | Verbal data collection and analysiz ws. physical measures

WiG31 Dufferent definttions of soundscapes ¥

wios ozt | Soundscape indicators: physical, physiological human etc i

wios 3t | Health and Cuality of Life outcome indicators in soundscape by

WGE 4 Comhbination techniques (tnangulation, methodological triangulation) v

WGEA Evaluation of cormon case studies v

WGE6 Towards soundzcape method standardization/harmonization ¥
lwese ]

w19 | Soundscape creation and trnprovernent: cities ¥

w2 | Soundscape creation and irmprovement: landscapes ¥

W3 Preserving the soundscape of architectural hentage v

W34 Adaptation of soundscape to enclosed spaces 7

WG S Deton guidance and application of soundscapes ¥

W6 International standards for soundscape ¥

WGl Awareress day on “Soundscape . new tenderries in wrbar desizn " =80 people ¥
WaEs2 Awarerness doys: “Listen o your ciby” i
W33 Web site vl vy vy |v|v|v |7
Wi 4 Traiming school for sarf-stage researchers, with a Huvk-tark 7

W3s s Future sourndscape. earlv-siage researchers think-tak, for roadmap ¥
W3ia STEN exchange visils across W3S, managed within WG5S vl v |y |v|v|v |7

MC meetings (combined with workshops etc. whenever possible)

WG meetings (combined with worleshops ete. whenever possthle)

Steering Group meetings (combined with workshops etc. when possible) x x x
Reports




WG1
Leaders

Committee
Early-stage researcher
Short-term members

Management Committee (MC)
MC Chair

Up to 2 representatives from each participating COST country,

including early-stage researchers

Steering Group (SG)
MC Chair, MC Vice-Chair, and the WG leaders

WG2 WG3
Leaders Leaders

Committee Committee
Early-stage researcher Early-stage researcher
Short-term members Short-term members

WG5
Leaders

Committee
Early-stage Researcher
Short-term members

STSM co-ordinator

web-manaer ‘

WG4
Leaders

Committee
Early-stage researcher
Short-term members




« |nitially: withi 25 participants (MC members) from 16 COST
countries and! 7 partners outside Eurepe including USA,
Canada, Australia, Japan, Korea, IHong Koeng, and China.

« Now aboeut 35 participants (MC members) (18 COST
countries).

« Each COST country up to 2 MC members.

« Others can join WP, or just workshops etc, as invited
experts or just attendees.




Workshop in Gent, 29-30 April 2010 (with jeint
IOA/ABAYV meeting).

Training Schoeol, September 2010 (with EAA).

Seoundscape conference in Stockholm, September
2010.

STSM
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1, Very quiet (very comfortable);
2, quiet (comfortable);

3, neither quiet (comfortable) nor noisy (uncomfortable);
4, noisy (uncomfortable);

5, very noisy (very uncomfortable).



SOUNDSCAPE

relating| te acoustics, aesthetics, anthropology, architecture,

ecology, human geography, landscape, linguistics, media
arts, musicolegy, noise contrel engineering, philosophy,

psychoelogy, political science, religious studies, sociology,
and urban planning

science, engineering, social science, humanity and art

From noise reduction to soundscapes creation

Soundscape research will bring a step change in environmental acoustics by considering
environmental sounds as a ‘resource’ rather than a ‘waste’.

This will support the design and implementation of urban sound environment that promote
health, attract investment, convey cultural uniqueness and enhance quality of life.




Kritis Square
Thessaloniki, Greece

IV Novembre Square

Sesto San Giovanni, Iuly‘

The Peace Gardens,
Shefficld, UK

¢ Barkers Pool
Sheffield, UK
L

Florentiner Square
Kassel, Germany
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— Sound pressure level

—— Spectrum V ariation (hour, day, season)

— Temporalconditions Duration

Each source (type)

[ T 1

—— Location

Impulsive characteristics

— Source movement

— Psychological/social characteristics M eaning

—r N atural or artificial sound

Reverberation

—+ Relation to activities

1 Reflection pattern and/or echogram
E ffect of the space M— —1 Soundmark

—— General background sound

— Descriptive or holistic

—— Sounds around the space

Users

{ Social/ldemographic factors, activities and behaviours

Acoustic condition at users” home and work, experience, etc

O ther environments

[ Temperature, humidity, lighting, etc

Visual, landscape and architectural characteristics







In additien to dividing sounds as keynotes, foreground
sounds andi soundmarks, sound seurces in an urban open
space can be divided! into:

« relate to sounds from the activities in the space, e.g. group dancing

« relate to the sounds fromithe landscape elements, e.g. fountains

Designable factors/potentials

Spectrum — also Important when using
psychoacoustic magnitudes

dynamic process

acoustic zones and scale - suitable aural space or
source-listener distance for each zone




« People are not only interested in the music itself, but are also
attracted by the activities ofi the players.

»= For live music, the type of music Is not important.

« \When music Is played using loudspeakers, the type of music
and the sound level are important.

= Most people don't like loud music played from loudspeakers, or from passing car.

Datsde of Batkers Pocol

250 500 1k
Freguency (hz)

Compatison of sound spectra in the Barkers Pool




Endless effects in colouring the soundscape — ‘primary soundscape quality’

Landscape theory: ‘primary landscape qualities’ - water and foliage

. most water sounds have significant high frequency components around
2k to 8kHz and some of them also have notable low frequency components.

making water sound distinctive from the background

. The flow rate of a water feature should not be constant.




= high frequency components come from the
water splash itself,

- whereas when a large flow of water is raised
to a very high level and then dropped to a
water body or hard surface, notable low
frequency components can be generated

Cascade with Temple Pavilion in the
Chatsworth Garden

16 315 63 125 250 500 1k 2k
Frequency (hz)

Comparison-ofthe-spectra-ofthe-sounds-in-tt

25 250 s00 1k
Frequency (hz)

e-Fountainy

rand-urban-traffic-noise]
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Input data

~Geometry data Ray Tracing
=Visual/Acoustic Properties

=Shooting rays from source

=Rayintersect with receivers and
patches

=Gather energy to receiver and
patches Calculate acoustic
indices

impulse respons

=5PL, EDT and RT30

Calculate form factor
Radiosity

=Patch energy exchange
=Gather energy to receiver




(Li; et al)
= Useful when a street is narrower thamn 10m.
= When the boundaries do not reflect sound diffusely.

(Picaut et al)

= Sound propagation is simulated by a beam that represents the path of a sound
particle or phenon

(e.g. work at

Bradford, Reading)

(Botteldooren et al)

(Kropp et al)

= For parallel streets
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Seoundscape In different zones
wWith/for different sounds

Pinstone
Street

Cascades /4
“Iiew paint

i Lawn i Fountain

Sound Level
dB(A)

o
=
L




IDES|GIIFSPECESHGI Cliealiig aclVe sSeUnes

An urban epen space can
e designed to encourage
activities generating
active sounds.
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Legend: Green Land - Hard Space === Thoroughfare

Figure 8.33 Three types of square form







Evaltiaron

« Sound level evaluation:

n and have more influence
than ether factors including : and

= Ihe effects of some factors including
Wearing earphones, reading/writing, and moving

activities, are insignificant.

= The IS highly related to the
sound level evaluation, again indicating
visual/aural' interactions.

* nrterms of acoustic comiort evaluation, the effects
of view assessment and watching behaviour are
even more significant.




The evaluation of aceustic environment at :
significantly’ affects the soundscape evaluation in urban

OPEN SPACES.

« People’s noise sensitivity may differ
considerably in different cities

= Kassel has the quietest home environment, whereas
Alimos has the noisiest. With similar Leqg, the evaluation

score in Kassel is much higher than in Alimos.

« People from a noisy home environment adapt more to noisy urban spaces?
« Cultural difference - people in Germany are more aware of urban noises?




Essential preferences
« Positive attitudes towards natural and culture-related sounds.
Milcro- preference

Favourable

m

N Favourable
Annoying
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Age groups
Difference in sound preference between age groups
Vlacro-preference

cultural background and long-term environmental experience play an important role
In people’s judgment of sound preference.




Significant difference exists for some sounds among the cities, likely caused by cultural factors.

Alimos Thessaloniki Sesto San Giovanni Sheffield Kassel

Kara. SeRelGE M aked. Kritis Petazzi [V Nov. Peace Barkers Florent. Bahns-.
Square Square Square Square Square Gardens Pool Square platz
27.7 84.0 74.7 80.3 74.5
66.6 14.8 20.5 17.9 22.4
5.7 1.2 4.8 1.8 3.1

37.7 33.2 34.0 23.5

43.1 46.1 59.1 75.3

19.2 20.7 . 1.2

56.8 47.9

35.4 37.6

7.8 14.5

44 .2 48.8

38.3 28.8

17.5 22.4

179 18.0

68.3 69.3

13.8 12.7

11.7 6.9

48.4 40.3

39.9 52.8

8.6 12.9

62.0 58.4

29.4 28.7

2.4 1.0

38.7 43.6

58.9 55.4

3.7 2.1

38.9 37.9

57.4 60.0

2.9 1.0

32.2 35.3

64.9 63.7

2.2 2.1

18.0 19.2

79.8 78.7

W ater

Insects

Bells
of church

usic played
on street

Surrounding
speech

Children's
shouting

Pedestrian
crossing

Passenger
cars

Passenger
buses

Vehicle
parking

Construction

>ZTrzar>za>za>za>zZzA>zZzT>zZzT>zZT>ZT> 2T

Classifications for various sounds in urban open public spaces (%).



ANCOIPEauVErSIlCYAEWEERISHEREIdIIaIPEr and Beljing anout
ofeiiefracl setipiels el (Seunadifirem eutside)

Type of sounds Sheftield Taipei Beijing Sheftield Taipei
(stage 2) (stage 2)
Bird songs 1.30 (0.46)  1.68(0.48)  1.75(0.44) | 1.28 (0.45) 1.70 {0.88)
Insect sounds 1.96 (0.19)  1.79{0.42)  1.90(0.30)  1.97(0.18) 1.93 {0.80)
Water 1.69(0.47)  1.89(0.32)  1.90(0.30) 1.73 (0.45) 1.93 {0.96)
Music from outside 1.96 (0.19)  1.74 (0.45) | 1.57(0.50) | 1.96(0.21) 1.65 {0.89)
Other Sounds 1.71 (0.46)  1.89(0.57)  1.78 (0.42) | 1.71(0.45) 1.94 {0.65)

Bird songs as a preferred sound in their living environment:
70% In Sheffield, 32% in Taipel and 25% in Beljing.
Music from outside:
4% In Sheffield, 26% in Taipel and 43% In Beljing




If a place is very hot or very cold, perhaps none cares about soundscape...




EonsideralralFvisualiinteracions

Factors
1 2 3
Tetmperature 696
wunshine 630
Brightness .589
Wind -532 521
View
sound level
Humidity 828

Correlations

sd_sati
sd_sati Fearson Carrelation 1
Sig. (2-tailed) .
] A48 a492
lan_sati  Pearson Correlation 265 1
Sig. (2-tailed) .oon
M A492 601

**. Correlation is significant at the 0.01 level

Landscape and acoustic satisfaction

Correlations

sd_sati
sd_sati Pearson Correlation 1
Sig. (2-tailed) .
I A98 a491
vis_gati  Fearson Correlation 285+ 1
Sig. (2-tailed) 000
il 591 B01

=, Correlation is significant at the 0.01 level

Visual and acoustic satisfaction

(Beljing data)

Factor analysis of the
overall physical comfort
evaluation. Kaiser-
Meyer-Olkin measure
of sampling adequacy,
0.613; cumulative,
55.1%; extraction
method, principal
component analysis;
rotation method,
varimax with Kaiser Beijing
normalization; N=9200.

Talipei

Sheffield

Correlations

Quiet
Guiet Fearson Correlation 1
Sig. (2-tailed)
il a0 80
Views  Pearson Correlation BT 1
Sig. (2-tailed) .aon
il a0 80

== Correlation is significant at the 0.07 level

Correlations
Quiet

Quiet  Pearson Correlation 1

Sig. {2-tailed) .

N 200 200
Yiews  Pearson Correlation B30T 1

Sig. (2-tailed) oo

N 200 200

**_ Caorrelation is significant at the 0.01 level

Correlations

Cuiet
Quiet  Pearzon Correlation 1
Sig. 2-tailed)
il 200 200
Views  Pearson Correlation 519" 1
Sig. {2-tailed) oo
il 200 200

** Carrelation is significant at the 0.01 level

Correlation between quiet and view when
choosing a living environment
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evaluation

o .

H Soundscape

Physical
parameters

relating to

thermal @
hd

Social/

demographic

ANN model for soundscape in urban open spaces




MAPPING EXAMPLES
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Age Group > 65

Age Group 13-18

Young people feel the square guieter than old people




Maps of Sound Level Evaluation: different education groups

Secondary educationlevel group High education level group

Higher education people feel the square noisier than the secondary education level group




Acoustic animation and auralisation

« T0 aid urban soundscape design and for public
participation, It wouldl be useful to present the 3D
visuall envirenment with an acoustic animation tool

Multiple seurces

Soeurce and receiver all moving
Calculation speed fast
BUL: calculation accuracy less critical
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Tlendency from noise reduction te soundscape creation

« Great potentials of planning/designing
soundscape has been demonstrated

ipti i Practice
Framework olicies

Presentation design tools Evaluation Prediction




« The researchers in the Sheffield team and
external research partners for their contributions
I Various aspects of this integrated research.

« This research has been funded by the European
Commission, EPSRC, Royal Society, British
Academy, and Lloyd’s Foundation.




Summany

« Whilst much work has been carried out In terms ofi soundscape
description and evaluation, It Is Impertant to put seundscape into the
Intentional design precess comparable to landscape, and to
Introduce the theories of soundscape Into the design process. In this
paper a framework of soundscape design potentials is explored by
considering four key factors, namely sound sources, space,
envirenment and people, with a particular attention to urban open
public spaces. In terms of sound sources, both active and passive
sounds are discussed, relating to the sounds from the activities of
USEers such as group dancing, and the sounds from the landscape
elements such as fountains, respectively. Designable factors include
sound level, spectrum, as well'as temporal and spatial dynamic
process. In terms of spaces, effects of architectural changes and
urban design options on the sound field are studied based on
parametric studies using a series of computer simulation. In terms of
environment, multi-sensory interactions are discussed. In terms of
people, since different users may have rather different soundscape
preferences, a space should be designed accordingly.




