
Environmental Monitoring for Healthier Spaces

Sound decisions: building insight from 
acoustic measurements



Sonitus Systems – What we’re all about

Creating better 
environments for people 

to live and work

VISION

Protecting people and property in their living and working environments.
Sonitus Systems enables customers to make better decisions through insightful

analytics, deep understanding and trustworthy products. 

MISSION



Air Quality

Sound 

Vibration

Environmental monitoring

Cloud 
technology



International reach

5600+ 
projects 

5000+ active 
sites 

11000+ users



3 key pillars 

Instrumentation 
you can trust

Information you 
can act on

Experts you can 
talk to



Smart CitiesConstruction Manufacturing

Core applications 

Save time and cost on 
environmental checks

Automatic compliance 
with environmental laws 

and limits

Information for better 
decisions

Smart 
Buildings

Monitoring for healthier 
spaces



Sound in the built environment

Smart 
Buildings

Wellbeing

Productivity

Optimised spaces

Workplace experience

Soundscape as part of the built environment



Commercial Real Estate Trends

Vacancy

Occupancy

Utilization & flex space



Sound as a driver of behaviour

Noise is one of the top complaints in 
open office environments



Sound as a driver of behaviour

https://theconversation.com/open-plan-office-noise-increases-stress-and-worsens-mood-weve-measured-the-effects-162843



Sound as a driver of behaviour



Sound as a driver of behaviour

Noise is one of the top complaints in 
hospitals



Soundscapes

A soundscape is the acoustic environment as perceived 
by humans, in context.



Common challenges



How do we address these challenges with sound sensing?

Sound level trends to 
understand activity

Architectural 
acoustics to 

understand usage of 
space

Psychoacoustics and 
workplace 

productivity metrics

FIRST STAGE: OUT OF THE BOX SECOND STAGE DEEP DIVE INTO USER GOALS



Automated Environmental Monitoring 

Meets 

international 

standards

Automatic 

operation 

and checks

Online 

analytics 

with AI tools



What does it actually do?

Accurate and reliable 
sound levels and key 

acoustic metrics

Acoustic analysis at the 
edge and in the cloud

Automated checks for key 
conditions

DEVICE DESIGNED FOR PURPOSE CUSTOM ANALYSIS SOFTWARE EXPERTISE & TOOLS



Credit: https://hearinghealthfoundation.org/keeplistening/decibels

Decibels



Sound levels are measured on a logarithmic scale.

This makes the very large range of numbers easier 
to manage. Since the measurements are in decibels, 
we cannot just get an average level with a simple 
averaging calculation.

First we convert the decibel values into pressure 
squared values.

Then we average those numbers.

And finally, the average pressure values are 
converted back to sound levels (decibels).

Processing sound levels



Some real world examples



Designing new hospital procedures around 
sound

Noise data to 
healthcare 
dashboard

Combined 
with patient 

stats

Hospital 
procedures 

designed 
around sound

CW+ Hospital – Patient Insights



Monitoring the ICU environment

Sound levels matched to patient outcomes

Levels combined with air quality and temperature 

Noise masking systems installed to increase privacy 

New hospital procedures designed around sound





Smart stadiums – loudest crowd roar

Live readings 
to Intel 

gateways

Combined 
with match 

analysis

Tracking 
social media

Intel and Microsoft Smart Stadiums

Instrumented 
seating

https://microsoft.github.io/techcasestudies/iot/2016/10/28/CrokePark.html

https://microsoft.github.io/techcasestudies/iot/2016/10/28/CrokePark.html




License limit 
controls



Still useful?





Generating insights across multinational 
organisations

Noise data to 
facility 

dashboard
Combined 

with air 
quality and 

building info

Corporate office upgrade



Corporate office upgrade

400 sensors across multiple sites

Levels combined with air quality and occupancy

Insights into what drives behaviour and use of space

Deep investigation into long term patterns

Almost an entire floor 
underutilized



Where is all this going?



New research – Roomphonic Project

1. Soundscape assessment using psychoacoustic sound quality metrics

2. Psychoacoustic sound quality metrics with impulsive sounds (i.e. sounds of very short 
duration <500ms)

3. Dependency of the sound duration on the psychoacoustic sound quality metrics.

4. Modelling of the perceived annoyance (or pleasantness) using psychoacoustic sound quality 
metrics



Project roadmap - soundscape insights

Audio scene recognition

Let your building tell you what is happening so you can 
react



Project roadmap – performance insights

Indoor zoning tools for space management

Empower real estate teams to flex 
spaces and understand performance 

in context



Project roadmap – productivity insights

Psychoacoustics and productivity metrics

Can you improve your space to help your teams? 

Combine acoustics with other data to understand 
distraction and focus e.g. CO2

Find the best performing spaces across your 
organization



Thank you

Paul McDonald

paul.mcdonald@sonitussystems.com
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