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Opportunities

Monitor personal exposureSupplement routine ambient air 

monitoring networks

Stimulate citizen participation and

increase awareness

Monitoring at the source and

where people is affected



Air quality monitoring in the palm of your hand…



Challenges

… but is the data reliable?  



Air Patrol and Flow by Plume labs

No information about the performance



Airbeam

No information about the 

performance in their 

website but independent 

field calibration by AQMD

http://www.aqmd.gov



Air quality Egg

No information about the 

performance in their 

website but independent 

field calibration by AQMD



Libelium Smart Cities Platform

This new generation of gas 

sensors offers extra accuracy 

detecting variations as small as 

0.1 ppm in many cases

0.1 ppm = 100 ppb

(for NO2 this is approximately 

the hourly limit value)

The first IoT platform to be 

fully certified with CE 

(Europe), FCC (US), …

It might give the wrong 

impression that the air quality 

sensors are certified and 

therefore performing good



Libelium Smart Cities Platform (2)



Perkin Elmer ELM Air platform

£

Not in the market any longer



No information about the 

performance in their 

website but independent 

field calibration by AQMD

Perkin Elmer ELM Air platform (2)



AQMesh

Rental costs:

1 unit (4 gases and PM10, PM2.5), 

3 months: 2025 £



AQMesh version 4.0 field evaluation



We have observed that

• Calibration of the data can decrease the errors.

• Laboratory calibration is not enough.

• Field calibration is necessary.

• High variability in the performance sensor-to-sensor.

• Not enough with testing only one sensor.

• Necessary individual calibration.

• Sensors change behaviour during long-term deployment.

• Not possible to ensure that the calibration parameters will not change 

over time.

• Once deployed, we don’t know if the sensor is under- or over-estimating 

the concentrations

• Information provided by manufacturers is usually not sufficient.

• Necessary to manage user expectations.



The way forward

• Necessary to implement more sophisticated calibration methods to 

account for interferences with temperature, relative humidity and other 

gases, e.g. multilinear regression, machine learning.

• Necessary a common guidance on how to evaluate sensor 

performance.

• Manufacturers need to provide users with better specifications.

• Dense sensor networks and data fusion techniques can provide 

useful information, but still necessary to ensure good sensor 

performance.

• Users, manufacturers and scientists need to work together towards the 

new generation of low-cost air quality platforms.



Thank you for your attention
Nuria Castell, ncb@nilu.no


