
lucky enough to be involved in over the years. In addition, it has 
allowed me to take stock of and improve the way I conduct my 
role as an acoustics professional. I would also like to thank the 
IOA which was extremely helpful and supportive throughout the 
whole process. I would recommend others to seek registration, as 
both the process and the rewards are enriching and it will likely 
give a new and exciting perspective on what it means to be an 
acoustics professional.

Ben Saunders IEng
WSP
I completed my Master’s degree 
in Environmental Acoustics at 
the University of Salford in 2015. 
I started my career at Acoustical 
Control Engineers before joining 
WSP in their Bristol office. I have 
worked on a broad range of projects 
involving the assessment of noise 
and vibration, including residential, 
commercial and industrial develop-
ments as well as large road and 
rail schemes.

I took the Individual route to registration and had to demon-
strate the competencies and commitments outlined in the engi-
neering council’s UK-SPEC document. Working through my CPD 
and assessing my project experience helped me to explore my own 
skills, knowledge and understanding. This allowed me to recognise 
the areas in which I needed further development and create a 
plan to fulfil my goals. Attaining registration as an Incorporated 

Engineer has been extremely rewarding and I am very pleased 
with the recognition it provides. I am very grateful for the help and 
support provided by the IOA and my colleagues at WSP.

Banting Wong 
Sam Kan CEng
Wilson Acoustics
I have a BEng and MSc in 
Mechanical Engineering from the 
University of Hong Kong. I joined 
Wilson Acoustics in Hong Kong as 
a research assistant in 2007 and 
was promoted to Senior Consultant 
in 2011. My current duties include 
proposal preparation, project 
management, staff technical 
training and R&D.  

Obtaining chartership has 
always been a major career goal. 
I am grateful that the IOA provided me with useful guidance 
throughout the registration process. They helped me to reflect 
holistically on the multiple dimensions of engineering practices, 
such as safety concerns, sustainability, commercial issues etc, 
which will also be very useful in the future 

CEng not only gives me professional recognition, but, by working 
through the CEng process, I demonstrated a career path towards 
professional registration to my colleagues, many of whom are young 
graduates with just a few years of experience and uncertain about 
career development as an acoustician. They were ecstatic to hear the 
news and we had a celebration dinner together.   

Ben Saunders

Banting Wong Sam Kan

There has been a growing awareness in the acoustics 
community as to the availability and application of apps that 
can provide noise measurement functions. 

Some of these apps have been designed to meet, when used 
with a suitable external microphone, compliance with the relevant 
instrumentation standards. 

The vast majority of apps are available as free downloads from 
the Google Play Store or the Apple App Store giving users a vast 
selection to choose from, and when combined with the range of 
devices available, there is potential for significant variations in the 
accuracy, function and performance of the measurement chain.

The purpose of this discussion is not to identify individual apps 
or to recommend one platform (iOS or Android) over another but 
to give an overview of the current usage of apps and to highlight 
whether users of these apps are considering the potential areas of 
measurement uncertainty that may arise when doing so.

How widely used are apps for 
noise measurements?
A significant proportion of the noise measurement equipment sold 
both in the UK and overseas is used for compliance with occu-
pational noise regulations such as the Control of Noise at Work 
Regulations 2005 and it is within this area that we see the most 
widespread use of apps.

To estimate the usage, a brief survey was carried out using 
current users of Cirrus noise measurement equipment to see if 
they are using apps and whether they have considered any of the 
aspects raised above.

The users have been identified as Noise at Work where 
the primary use of noise measurement equipment is for the 

measurement of occupational noise and environmental where the 
primary use is for environmental noise measurements. There is 
some crossover between these two groups so to remove duplica-
tion, the primary usage was used.

Are you or have you used  
a noise measurement app for work purposes? Yes No

Noise at Work 40% 60%

Environmental 17% 73%

Within the Noise at Work arena, users are often implementing 
apps as a way of making an initial assessment of noise levels or 
to give other stakeholders a simple way to raise concerns about 
changes in noise levels. 

Environmental users are seeking levels and recordings of 
sounds that are of concern to them, or populating complaint 
management apps issued by councils or others.

Internal or external microphone?
There are plenty of online discussions, including within the IOA 
LinkedIn group, as to the use of apps using external microphones 
and there are a number of manufacturers who have developed 
microphone systems that can be used, primarily with iOS-based 
devices, to provide an external input to the measurement system.

The question of how accurate, for want of a better description, 
a noise measurement app could be using an internal microphone 
has been discussed at length previously in a number of papers1. 

One showed that using the same app across a number of 
different devices and in a controlled environment gave 

A discussion of the use of app-based 
noise measurement tools 
By James Tingay
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differences of between -28dB(A) and +10dB(A) when compared 
with a reference sound level meter.

The most significant differences were shown when the noise 
contained a high proportion of low frequency content or where the 
measured noise contained a significant impulsive component (not 
uncommon within a manufacturing environment).

The chart below shows the differences, relative to measure-
ments made with a calibrated class one sound level meter, for 
different combinations of device, app and noise content.

It is clear from this data that the more impulsive content there 
is within the noise source, the larger the difference from the 
reference measurement can be.

A second example below shows the relative difference 
in readings between a single device running three different 
apps, relative to data recorded by a calibrated class one sound 
level meter.

The measurements were made using a microphone on the 
supplied headphone cable, the internal microphone (or micro-
phones) and an external microphone/preamplifier.

Again, as with the test of the same app on different devices, the 
relative difference between the measurements made with a cali-
brated class 1 sound level meter has a wide spread with readings 
between -38dB(A) and +24dB(A) being recorded.

A recent test of an app using a new iPad showed a discrepancy 
of up to 10dB between measurements. This appeared to be caused 
by the use of multiple microphones on a device, especially where 
one or more of the microphones is being used automatically for 
noise cancellation.

This effect was more pronounced at low levels below 40dB(A) 

where this could significantly impact upon environmental noise 
measurements and calculations where the statistical distribution 
of the noise is an important metric.

It is possible to disable the automatic noise cancellation but 
it does seem unlikely that the more casual user would delve into 
the accessibility settings to do this, especially if the device were 
to be used for other voice enabled applications such as Skype 
or Facetime.

Calibration of the measurement chain
In this instance, the question of calibration refers to verification 
that the device is displaying an accurate value at a single frequency 
and level, rather than to periodic verification to IEC 61672-3 
for example.

Users who had used an external microphone were generally 
aware of the need to calibrate their device before taking meas-
urements. However, the majority who were relying on the 
internal microphone had not considered that calibration would 
be required.

A comment from one user was that they had assumed that the 
developer of the app would have ensured that the level was correct, 
questioning why they would need to take any calibration into 
account. They were using the same app on two different devices and 
were seeing significant differences between the two configurations.

Another comment was that they had tried to use a standard 
acoustic calibrator as a reference but the calibrator kept switching 
off as it did not detect that a microphone had been inserted into 
the cavity.

Positioning of the device
The orientation or positioning of the device has been shown in 
previous studies to be a significant factor that can have a signifi-
cant affect upon the frequency response of the measurements.

Most smart phones use a microphone that is positioned at the 
lower edge of the device in the space where the designers would 
expect the user’s mouth to be. Some devices now use multiple 
microphone capsules spread over the body of the device to allow 
for noise cancellation, enhancing the quality of speech.

The location of the microphone on tablets is more variable as 
these are not intended to be used for calls.

Most modern devices will auto-rotate the display as the user 
moves the phone with the result that the microphone could 
possibly be in one of four different positions. A quick sample of 
users of smart phones and tablets showed that unless that were 
made aware of the position of the microphone they would hold the 
device with the microphone typically facing their body, sometimes 
with the body of the device touching their clothing, further 
affecting the frequency response of the device.

The technical requirements of the current sound level meter 
standards have dictated that the microphone capsule is located at 
the top of the instrument.

One interesting point that appeared from this simple survey 
was that those who had used (or were frequently using) a handheld 
sound level meter were often putting the microphone close into 
their body. When questioned as to why this was, the feedback was 
that they were unaware of or had not considered where the micro-
phone on the device was located.

Standards, consistency and repeatability
One question that is often discussed is whether this type of app 
could, or should, be used where there is a requirement to meet a 
standard or regulation.

Most sound level meters currently being manufactured comply 
with IEC 61672-1, often with the subsequent Type Approval to 
IEC 61672-2 and then periodic verification to IEC 61672-3. The 
standards, regulations and guidelines to which most of us are 
working will specify that an instrument should meet class one or 
class two of this standard.

The user instructions for the NIOSH sound level meter app 
contain a disclaimer that “...we want to emphasize that smart-
phones and smartphone sound apps were not designed to meet 
such rigorous standards and that this app does not meet 
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Figure 1 Comparison of same app running on different similar form devices, 
relative to IEC61672 Class 1 SLM

Figure 2 Difference in readings for a single iPad device, measuring different 
workplace noise with three different apps
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type 2/class 2 standards and should not be used for compliance 
purposes”. Other apps have similar statements or none at all!

What is being measured?
A further question to be asked is to what the apps are truly 
measuring and displaying.

An evaluation of 25 sound level meter apps on the Google Play 
Store showed that only six labelled the metric being displayed 
correctly. Where this was not the case, the majority were using 
SPL, often with no indication of the frequency or time weighting 
being used.

Where some form of averaging was available, only eight of 
the apps used displayed Leq or TWA as a metric. The others used 
Average or Mean as a descriptor. Using a quick, visual check 
using a controlled noise source that stepped by +20dB, some even 
appeared to be using a simple linear average.

The clear risk here is that the user may not be aware of whether 
the app is providing the appropriate metric or whether the 
processing of raw data to provide those metrics is correct.

In the example below, the sound level meter is showing the 
current LAF, LAFmax and LAFmin values of 55.9dB(A), 90.6dB(A) 
and 54.5dB(A) respectively.

The app is showing 61, 76 and 39 respectively but with no indi-
cation as to the applied time and frequency weighting. This is not 
a judgement on a specific app but an example of how the informa-
tion displayed could be misleading.

 
Conclusion
As stated in the introduction, the aim of this review is not to 
approve or disapprove of the use of apps for sound level meas-
urements. There are plenty of apps that, when used with the 
appropriate microphone, can be an effective and accurate way to 
take measurements.

However, we should be aware that a significant propor-
tion of the users of noise measurement equipment are not 

noise professionals and could be at risk of using inappropriate 
equipment to take what could be business critical measurements.

Education and information is key. 

James Tingay is the Marketing Manager at Cirrus Research. 
James has more than 25 years of experience in the design, manufac-
ture, sales and marketing of noise measurement instrumentation.
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Figure 3 Comparison of a randomly selected app vs Class 1 sound level meter
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Judges had their work cut out again at the Association of Noise 
Consultants’ annual awards to select the overall winners from a 
highly impressive array of entries.
The awards were launched in 2013 to highlight the unique skills 

of UK-based acoustic and noise professionals, and the dynamic 
and diverse nature of the industry overall, to inspire the next 
generation of acoustic consultants.

The entries were reduced to a shortlist of 15 across the five 
categories and all those entrants were requested to make a brief 
presentation on their project immediately before the awards 
ceremony at the Hyatt Regency, Birmingham. An award was made 
for the best presentation by one of the shortlisted projects and this 
was determined by those attending. This went to Adrian James of 
Adrian James Acoustics.

The 11-strong judging panel, chaired by Sue Bird, did not 
visit any of the projects or hear the results and so their decisions 
were based on reviews of paperwork only. In a number of cases 
the projects had not yet been built and so it was not possible 
to validate the results which in some cases influenced the 
final decision.

The awards were presented by the guest speaker, James 
Woudhuysen, the broadcaster and writer.

Presentations were also made by ANC President Peter 
Hepworth to the best IOA Diploma student in 2015/16, Beth 
Paxton of Apex Acoustics,  and to Charley Woodman of 
Birmingham City Council for the best 2015/16 Diploma project 
(Noise from all-weather sport pitches).

High standards again at Association of 
Noise Consultants excellence awards  
By Robert Osborne

Adrian James of Adrian James Acoustics with James 
Woudhuysen and Emily Norman of AcSoft (sponsor)

Beth Paxton is presented with the award for the best IOA 
Diploma performance by ANC President Peter Hepworth

Charley Woodman is presented with the award for the best 
IOA Diploma project by ANC President Peter Hepworth
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