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CARES – a H2020 InCo flagship project bringing 
together worldwide RES/RDE expertise
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Commercial 

remote sensing 

service providers:



CARES overall objectives
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“… reduce the hurdles for applications of remote emission sensing (RES) to make it 
a widespread means of both monitoring and enforcement of vehicle emissions.”

● Poor air quality is still a big issue in many European cities

● Road transport has persisted to be the main source to urban air pollution

● Failure of EU emission legislation and poor knowledge about emissions in real-world         
h………traffic have hampered improvements in urban air quality for long (e.g. “dieselgate”)

● Real-world emission surveillance and more efficient measures need to be implemented

Further refinement and widespread deployment of RES can improve urban air quality!

Why this then?

Cleaner 
air for 
all!!!



CARES challenges

● Improve the accuracy of measurements of particulate matter;

● Improve the detection of high-emitting vehicles;

● Lower costs of remote emission sensing measurements;

● Facilitate use by unskilled personnel to achieve a broader deployment potential; 

● Support local air quality plans;

● Establish a proper data infrastructure built around vehicle registration databases, traffic 

management measures and air quality monitoring systems.

Develop and demonstrate remote emission sensing hard- and software to:



CARES elements

● Hardware development

● Database and software development

● Demonstrations in three polluted cities

● Provision of user toolboxes and RES guidance



Conventional/commercial RES
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CARES is further developing RES techniques

Point sampling – PN, BC and NOXPlume chasing – NOX and PN

PN

PN

PN

PN

PN



Characterization and validation experiments
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● Emission characterization and technology validation experiments at a test track 



CARES database platform

At date, the database contains ≈1.8 mio RES records
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● Demonstrations of RES applications in three polluted cities:

City demonstration measurements



Milan measurement campaign
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● Inside and outside Milan Low Emission Zone

● HEAT EDAR remote sensing – CO, NO, NO2, HC, PM, CO2

● Point sampling RES - PN, BC, NOX, CO2

● SIFT-MS measurements - speciated VOC, CO2

● Air quality monitoring station:

● NO, NO2

● CO, CO2

● THC, NMHC, CH4

● PM10, PM2.5, PMX, PN, BC

● O3

● Resuspension particles – EC, OC, metals

● PEMS measurements



Preliminary results – Milan passenger car’s NOX emissions



Krakow measurement campaign
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Krakow measurement campaign
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● Nine different measurement sites

● Opus RSD remote sensing (blue)

● Point sampling RES - PN, BC, NOX (orange)

● Collocation (red)



Prague measurement campaign
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Prague – detection of HDV high-emitters
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Inspection
location

Identify high 
HDV emitters
for inspection

HDV 
measurements
only for statistics

HDV 
measurements
only for statistics

Identify high 
HDV emitters
for inspection



Plume chase and vehicle pull-over



Results from plume chase measurements
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- night time



Results from vehicle inspections
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Achievements of the objectives (so far)
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Improved the accuracy of measurements of particulate matter;

Improved the detection of high-emitting vehicles;

Lowered costs of remote emission sensing measurements;

Facilitated use by unskilled personnel to achieve a broader deployment potential; 

Support local air quality plans;

Establish a proper data infrastructure built around vehicle registration databases, traffic 

management measures and air quality monitoring systems.
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For further information

• Check the website: https://cares-project.eu

• Download the project brochure

• E-mail contact: ake.sjodin@ivl.se

• Follow us on social media:

https://twitter.com/cares_project

https://www.linkedin.com/company/city-air-remote-
emission-sensing-cares/



Thank you for your attention! Questions?
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