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• EMRP HLT01 EARS

• Other issues

• Roadmaps – Two examples of reNEWed 
initiatives



Overview of the TCAUVOverview of the TCAUV

Sub-Committes: 3

Members: 25

Comparisons:
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2 CCAUV, 

2 EURAMET, 

2 COOMET, 

3 Bilateral

Projects: 9

CMC entries: 511

Highlights:Highlights:

EMRP Project HLT01 EMRP Project HLT01 EARSEARS
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Metrology for a universal ear simulator Metrology for a universal ear simulator 
and perception of nonand perception of non--audible soundaudible sound
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RoadmapsRoadmaps

• Noise assessment tools currently limit to 
energy based metrics

• Approaches considering wellbeing have 
positive impact on 3x the population

• Research in this field is active but hampered 

Sound in air: Scene Setting for Need

6th General Assembly

Copenhagen, May 2012
10

• Research in this field is active but hampered 
by an ability to measure, leading to lack of 
consensus on metrics

• ISO (TC43 WG58) are seeking to standardise 
perceptual-base approaches to noise 
mitigation and planning, via the EU Noise 
Directive.



• Sound in air – perceptual metrics in noise 
assessment

– Need

• Noise Directives and action planning having impact on wellbeing

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

• Noise mitigation strategies related directly to reducing health effects and 
mortality
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mortality

– Solution (Non-technical description)

• New standardised metrics relating to perceptual impact of noise

– Proposed work
Develop metrology for distributed measurement (instruments, procedures, 
analysis of uncertainty etc.)

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

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

• Standardise methods and metrics in ISO Standards

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
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• 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



Metrology required to address environmental needsMetrology required to address environmental needs

• 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
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sources in shallow coastal waters

• Development of vector sensor methods for in-situ marine 
noise measurement and sea-bed vibration

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

• Existing activity in ISO/IEC must be supplemented

”The world is changing, I feel (hear) it in the air...” ”The world is changing, I feel (hear) it in the air...” 
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Triggers

Targets

Products or 
experimental 
realisation

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.

Acoustical engineering of products to minimise noise and/or to tailor acoustic signatures for use as a quality indicator or to comply with regulations.

Roadmap for the development of acoustical measurement technology to sustain and improve quality of life in the 21st Century 
Part II: Metrology in practice

Measurands, legal requirements and 
predictive methods for building 

acoustics 

In-situ SWL measurement machinery 
with complex/multiple noise sources 

Widespread 
noise data from 

real 
measurement

Consistent & reliable sound quality 
metrics and performance requirements 

for instruments

Instruments 
providing objective 
measurement of 

human perception of 
sound 

Tools for auralisation 
and simulation of 

sound field in indoor 
spaces

Practical and comprehensive suite of 
measurement protocols of machinery 

noise

Validated software 
implementations of 

sound quality metrics

Realise EC 
Environment 

Agency 
community 

noise targets

Workplace 
hearing 

conservation

Permanent 
networks of 

Products 
engineered to 
minimise noise

Modelling of 
noise exposure

Low-cost, 
deployable noise 

personal dose 
meters

Policy for acting on 
results of noise models 

and mitigation strategies

Strategy for 
controlling noise 

exposure

Rationalised noise 
measurement 

protocols

Modules or 
applications

Basic Science/ 
technology

Generic 
science/ 
technology

2020 202520152010

Validated predictive 
models for 

environmental noise

sound 

Physical 
description of 

structure borne 
sound in 
buildings

Psychology 
related to  human 
sound perception

Sound 
transmission in 
the atmosphere

Sound transmission 
in sold structures

Measurement 
of building 
material 

properties 

Review of noise 
measurement 

methodologies and 
standardised 
procedures

Low-cost, 
deployable 

acoustical sensor 
arrays

Metre-scale 
sensor network

Kilometre-scale 
sensor network

Metrics for  
human sound 

perception

Psychoacoustics

Modelling of noise 
sources

Active noise 
control

Smart materials 
for noise 
control

Cross-fertilisation 
of noise control 

techniques 
between industries

Advanced multi-
parameter sensor 

networks

Engineering of 
quiet products

networks of 
autonomous 

sensors

noise exposure

Guidance on 
selection and use of 

noise prediction 
software

Revised criteria for 
workplace noise 

exposure

Modelling of 
sound emission 

from mixed 
media sources

Noise exposure

Machinery noise

Building acoustics

Sound quality

Environmental noise

Triggers

Targets

Experimental 
realisation

Development of Acoustical Measurement Technology to Sustain and 
Improve Quality of Life in the 21st Century:Core Metrology Requirements

Improved quantitative description of sound for technical, legal, and safety purposes and compliance with EC directives, Extended calibration and measurement 
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

Redefinition of 
Kelvin    

Improved and 
simplified hearing 
assessment and 
criteria for 
conservation

Reliable and 
accessable acoustic 
measurement and 
calibration for effective 
decision making

Improved quality 
and 
competiveness of 
EU products

Full range validated calibration 
services for generalised acoustical 

sensors and instruments

New  generation of 

Direct in-ear or on bone hearing 
measurement system

Comprehensive 
set of hearing 
threshold data

Low-cost, deployable instruments 
for sound measurements

Optically-based primary 
standard

Methods for 
assessment, 
reduction of noise 
and protection 
strategies

Improved noise 
measurement

Acoustic 
thermometry system

Metrological 
application of 
basic science 

and technology

Enabling
science and 
technology

2010 2015 2020 2025

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

Improved understanding of 
human hearing

Spherical & 
cylindrical 
acoustics

Resonant 
system 

acoustics

Broad-band 
inteferometry

Psychological methods 
to describe human 
sound perception

Description of sound 
in the ear canal 

New  generation of 
acoustical sensors

Shock wave and 
nonlinear acoustics

standard

Universal heat 
conduction theory

Strategies for 
objective individual 
noise assessment 
and reduction

Standardized 
sound quality 

metrics

Transducer 
Modelling

Universal ear 
simulator

Exposure criteria for 
safe use of  air-borne 

ultrasound


