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o Sub-Committes:

o Members: 25

» Comparisons:
« 2 CCAUV,
« 2 EURAMET,
« 2 COOMET,
» 3 Bilateral

o Projects: 9
o CMC entries: 511

3 6t General Assembly TC-AUV /\
Copenhagen, May 2012 ¥ UL AT bk 20

Highlights:
EMRP Project HLTO1 EARS

Metrology for a universal ear simulator
and perception of non-audible sound
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Relevance to EMRP

- Provides new capabilifies to quantify the hazard
to hearing

Hon-audible sound

* MNon-audible sound presents a lttle-known hazard to
hearing — need of new understanding
* | ack of rationale for exposure fimits and absence of
metrological underpinning

* Need for supporting regulations as EU directive
2002M49FC

* Mew primary standards for
traceahility at =20 kHz
= |ndusiry needs new risk

* Moise iz pervasive and global — need for objective measurement and description of a subjective sense
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Vision and Objectives

Improvement of preveniative strategies for hearing consenvation:
Better quality of life

Mew fundamental understanding of auditory perception of non-
audible noise + minimum permission sound pressure levels
Universal ear simulator for better earphone calibration

Underpinning of hearing assessment methods including newboms
and children

Need

Ear simulator
* Hearing screening: S00 000 chikdren in DE need treatment
on hearing disorder — no traceability of hearing assessment
* Ear simuiators are developed mainky
fior pure tones and only for adults:
Meed for particular devices for children
and newboms
= Existing devices and protocols are
complex: extension needs new
approach
= Need for cost reduction and fiexible
handling and application
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technoiogy for detemination
of bram responses

= Development of new brain signal
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Scientific excellence beyond state of art

* Innavation in the use of neuronal brain response
techniques (MEG and MR to study human
pﬂ;mndmum mssesﬁn'u.liuamg

* Atraceability infrastructure, measurement
techniques and safety crteria will be available for
non-audible sound rizk assessment

* Mew universal methods for earphone cafibration

* Set exposure fimits for rationalty based safety requirements for
manufacturers, health and safety agencies, patients, workers, and
employers

* Provide manufacturers with tools for environmental impact assessment

* Reduce unnecessary introduction of requirements for sound protection
of products

* |mprove reliability and quality of scresning results for newboms

* |mprove effectivensss, simplicity, removes amibiguity and thus
reduces costs of audiometer calibration

* Create belter environmental conditions by better knowledge of
sound perception mechanisms

* [Design the universal ear simulator as a new product for the
medical engineering market

* Provide new standand proposals o IEC working groups
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Sound in air: Scene Setting for Need

Noise assessment tools currently limit to i
energy based metrics

Approaches considering wellbeing have BT
positive impact on 3x the population R
Research in this field is active but hampered

by an ability to measure, leading to lack of
consensus on metrics N

ISO (TC43 WG58) are seeking to standardise ™ = = = =
perceptual-base approaches to noise -
mitigation and planning, via the EU Noise = & |
Directive. i
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Sound in air - perceptual metrics in noise
assessment

Need
¢ Noise Directives and action planning having impact on wellbeing

e Capability to relate physical measurements and perceptual impact (e.qg.
annoyance)

¢ Noise mitigation strategies related directly to reducing health effects and
mortality
Solution (Non-technical description)
e New standardised metrics relating to perceptual impact of noise
Proposed work

Develop metrology for distributed measurement (instruments, procedures,

analysis of uncertainty etc.)

e Exploit distributed measurement capability in case studies to identify key
parameters in perception and annoyance

e Research to produce appropriate perceptual metrics and corresponding
measurement systems and methods, validated with case studies

e Standardise methods and metrics in ISO Standards
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New drivers for metrology in underwater acoustics

Marine environmental concern is main driver

Increasing man-made noise in ocean

« Construction noise (offshore oil & gas, marine renewables)
« Increased shipping traffic (3 dB level increase per decade)
« Geophysical surveying and military sonar
Incipient regulation

« EU Habitats Directive — national legislation

Marine Strategy Framework Directive

« Two noise indicators define Good Environmental Status
Underpinning metrology is immature

* No agreed methodologies and standards

« Requirement for absolute calibration and traceability
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Development of standards for in-situ measurement of
radiated noise and modelling it's propagation

Development of standards for monitoring and modelling
ambient noise

Standards for measuring and parameterising impulsive
sources in shallow coastal waters

MARINE STRATEGY FRAMEWORK
DIRECTIVE

Development of vector sensor methods for in-situ marine

Task Group 11 Report

noise measurement and sea-bed vibration Underwater noise

and other forms of energy
ApriL 2010

Development of new acoustic metrology for gas leak
detection for subsea Carbon Capture and Storage

Existing activity in ISO/IEC must be supplemented

_JRC ICES =il

EUROPEAN COMMISSION CIEM P
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"The world is changing, I feel (hear) it in the air...”
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Roadmap for the development of acoustical measurement technology to sustain and improve quality of life in the 215t Century
Part II: Metrology in practice

The need for assessment methods and documented protocols to prevent hazardous noise levels and/or maintain acoustic comfort in the workplace,
the home and in the community, to demonstrate compliance with noise regulations, and to evaluate human responses.

Triggers Acoustical engineering of products to minimise noise and/or to tailor acoustic signatures for use as a quality indicator or to comply with regulations.
Practical and comprehensive suite of 0 ent & reliable sound qua .
Workplace measurement protocols of machinery etrics and performance requireme Realise EC
HEETTE noise 0 e En;/\lronment
g gency
conservation . . easura equirements a i
Targets In-situ SWL measurement machinery e s vyl community
with complex/multiple noise sources 5 noise targets
Strategy for Validafed software IProducts
Products or ; ’ S ’ h
. | controlling noise implementations of engineered to _
experimenta exposure sourid quality metrics minimise noise—| Widespread
realisation HF noise data from
ﬂ 7 ments. 3 real
Low-cost, _ Policy for/acting on /pTo/vri](’jSiQr:lg‘ objective measurement
deployable noise | | resyits o noise models measurement of
. personal dose and mitigatioh strategies human perception of
Modelling of meters sound Permanent
noise exposure
Modules or P — networks of
applications Low-cost, Wﬂ nt Ao i \ autonomous
Validated predictive, deployable /| _—] of buildi h d/ind sensors
models for acoustical sensor, materigl wran sgun
nvironmental ndise arrays proper ES/ erce: on
Basic Sciencef Sud - Physical = | Advanced multi-
technology uidange on Gescrintion of sygHology ModZlling of parameter sensor
selection and usg of P relatgfl to hum P networks
noise predicgon structure borne( -isepfid perceptitn| J5CL7° Emssion
sound in /” PEEED frbm mixed
soft )
i buildings mgdia sources
Revised critepié fi - 74 —
workplac :yg ,Eng‘rr?erljng ;JT / Kilometre-scale
expasure’ quietproduc [ eross=fertitisation | sensor network
Modelling of of noise control
Generic sources techn_lques ) [  Noise exposure
science/ _ between industries ) )
[Smart materials| O Machinery noise
technology Sound for noise i )
transmission in Sound transmission control O  Environmental noise
the atmosphere in sold structures Active noise Bl Building acoustics
control B Sound quality
T T T T
2010 2015 2020 2025
Development of Acoustical Measurement Technology to Sustain and
Improve Quality of Life in the 21t Century:Core Metrology Requirements
. Improved quantitative description of sound for technical, legal, and safety purposes and compliance with EC directives, Extended calibration and measurement
Tl'lg gers methods, New generation of hearing aids and audilogy devices for better health and quality of life of EU citizens, Better assessment, prediction and reduction of
noise as most important adverse environmental factor, objective psychological description of sound perception
Improved and Reliable and
simplified hearing Improved quality accessable acoustic
Targ ets assessment and and measurement and
criteria for competiveness of calibration for effective
conservation EU products decision making
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Full range validated calibration
services for generalised acoustical
sensors and instruments
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Low-cost, deployable instruments
for sound measurements

Universal heat

conduction theory

Shock wave and
nonlinear acoustics

Description of sound

in the ear canal

Improved understanding of
human hearing

Efficient and extended methods of calibration and
measurement of sound in air

Optically-based primary

standard
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