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an H2020 flagship project bringing together
remote emission sensing expertise worldwide
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Commercial
remote sensing

service providers:



Overall objective
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“Reduce the hurdles for practical applications of remote emission
ksensing (RES) and to make it a widespread means of both monitoring
kand enforcing improvements in road vehicle emissions.”



DATA INFRASTRUCTURE
Current Practice
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Hausberger, S., Jerksjö, M. 2019. Contribution of vehicle remote
sensing to inservice/real driving emissions monitoring - CONOX
Task 3 report. Commissioned by the Federal Office for the
Environment (FOEN), Switzerland.
https://www.ivl.se/download/18.34244ba71728fcb3f3fa5b/1591
705759730/C295.pdf [Accessed 12/05/2021]

Measurement
Data (Flat):

As provided by
commercial RS providers

(fixed format?)

e.g. CSV file format.

Straight-forward data
solution / sharing.

Relational
Database:

Fixed schema forces
conformity but lacks

flexibility.

e.g. MySQL is a well
understood enterprise

level database solution.

CONOX:
Comprehending

Combining

COmparing Real Driving
Emissions

COllaborating on NOx
RDE and Remote Sensing

measurements.



Remote Sensing Plume Chasing Point Sampling



DIFFERENT
INSTRUMENTS
(data format) Move to a

UNIFIED, FLEXIBLE
DATA STORAGE
SOLUTION >>

CARES the opportunity

Current Practice
LIMITED

COMPATIBILITY
e.g. Internet of Things

EVOLVING DATA
FORMAT from

multiple providers

DIFFERENT
STAKEHOLDERS
REQUIREMENTS

Break in
DATA CONSISTENCY
between campaigns

Limited archiving of
SUPPLEMENTARY

INFORMATION
(meta-data etc)

DATA INFRASTRUCTURE
The challenge



System Overview

CARES Database
(Cosmos DB)

Secure Virtual Machine

Secure MS Azure Platform manages access

Project Website:
Accessed by Office 365 credentials;

Content specific to user

Data Devices

User’s Computer

Data Data

Hidden, encrypted
Institution Password secure
Human error
Least secure

Data collected during
CARES project

Encrypted database environment

Test City 1
Experiment

Test Track
Experiment

CONOX test set

Legacy data (e.g.,
CONOX)

Data Data

Science
App City App Additional

apps (tbd)Analysis scripts, e.g., R:
Access granted user by user, not preferred

approach



Flexible database that can
accept data from a range of

sources

Managed security and user
access

Modern cloud-based
data platform

Engaging front-end apps for
different stakeholders

Futureproof database that
can adapt to future changes

Compatible with
established methods

Integration with PowerBI,
Synapse and other big-data

tools

Apps hosted on secure
virtual machines, no need to

code share

IoT capable

Putting real-world locally collected data at the heart of decision making



CARES DB:
A modern data

platform

Science App

City App

Deep analysis
Data download

High level
Interactive

visual interface

Science/ Data
users

Academics

Engagement
Policy

Outreach

‘R’ & ‘R
Markdown’

Access

Query DB:
own analysis

Semi-auto
reports

Expert users
Packages:
Streamlit
SciPy
NumPy
Pandas
Altair
Azure.Cosmos

Developing New
Data Platforms



City App – Examples
(from “LIVE” demo)



City App – Examples
(from “LIVE” demo)



City App – Examples
(from “LIVE” demo)



Science App – Examples
(from “LIVE” demo)



PROGRESS DEVELOPMENT

Expand data sets & users:
seek feedback

Investigate potential of IOT, PowerBI and other
modern ways of working

Proof of concept of cloud-based DB technology &
administration (£)

Demonstrated multiple technologies in the field

Understanding the potential of new platforms
and methods Expand capabilities and features of apps

OUTLOOK



Thank you for your attention!
For more information
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• Check our website: https://cares-project.eu
• Follow us:

Dr James TATE
Institute for Transport Studies (ITS)
Email: j.e.tate@its.leeds.ac.uk
Twitter: drjamestate

Dr Chris RUSHTON
Institute for Transport Studies (ITS)
Email: j.e.tate@its.leeds.ac.uk

Åke Sjödin – Project Coordinator
IVL
Email: ake.sjodin@ivl.se


