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This report summarizes a market dialogue about flow data 
solutions. Copenhagen Solutions Lab have been in touch 
with 30 companies from a range of industries and received 12 
proposals for innovative solutions on flow data collection.
This report evaluates the 12 solutions. The solutions are 
categorized according to technology and assessed by the 
quality of data they provide.

• Tele data
• Wi-Fi sensor
• Computer vision sensor
• Transport survey app

The purpose of the report is to foster innovation and enable 
data driven urban development by sharing knowledge with 
industry, cities and public organizations.

Introduction
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The City of Copenhagen invited innovative companies to help 
us figure out how to collect data about flow patterns. The goal 
of the market dialogue was to get an overview of the best flow 
data solutions on the market.

We asked the companies to come up with solutions to a 
specific challenge: Collect data about the flows of cyclists 
and pedestrians around the new metro stations opening 
in July 2019. We expect that flow data can give the City of 
Copenhagen a better understanding of the effects of the metro 
on urban flows. Specifically, we wanted to know more of the 
possibilities for collecting data about pedestrian and cyclists’ 
routes to and from the metro stations. We also had an interest 
in the feasibility of collecting data about obstacles and barriers 
for pedestrians and cyclists to improve accessibility and 
walkability. 

Besides the specific case flow data will be valuable when 
benchmarking the effects of urban development and in 
strategic urban planning in Copenhagen.

Today data is collected manually once a year between 07.00 
and 19.00 at selected sites across the city. The methodology 
is based on Jan Gehl’s methods. More information is available 
on the website of City of Copenhagen. The city also collects 
traffic counts at selected sites but this method does not provide 
information about routes or pedestrian traffic.

Background of the market 
dialogue

How is data collected today?
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Below is an overview of the key points from market dialogue. 
Two things became apparent during the project. It is important 
to define the purpose of the data collection before settling 
on a technical solution. And second, the cost of installing and 
powering sensors in the street could easily be the largest cost 
of the data collection. This means that solutions which doesn’t 
require sensors are preferable in many cases.

Type Computer Vision sensor Tele data Transport survey App Wi-Fi sensor

Advantage High level of details.
Accurate detection of mode 
of transport.

Good for origin/destination 
analysis on long distances.
Good for citywide analysis 
of flows

The user consent on 
the processing of data. 
The ability to combine 
quantitative data with 
qualitative questionnaire.

Passive data collection.

Disadvantage Requires a lot of sensors 
installed in the street.

Difficult to sort indoor from 
outdoor occupancy.
Low geographical accuracy.

Requires user recruitment 
which can be costly and 
time consuming.

Requires a lot of sensors 
installed in the street. 
Requires combination with 
other sensors to detect 
mode of transport.

Use case A specific public space. City wide analysis of the 
general flow patterns.

Cases where there is a need 
to combine quantitative 
data with qualitative data.

Occupancy analysis and 
analysis of larger areas with 
heavy traffic flow.

Key lessons from the market 
dialogue
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The solutions were evaluated against two set of criteria - must 
have features and nice-to-have features.

Must have features

• Classify mode of transport.
• Collect and handle anonymised data in compliance with 

Danish and EU legislation, including GDPR.
• The solution should provide data aiming at a 200 - 400 

meter distance from the metro stations.

Nice-to-have features

• Detect routes.
• Detect obstacles or barriers which cause delay for cyclists 

and pedestrians.
• Detect multi modal trips.
• Collect data 24 hours a day, all year round.
• Distinguish between indoor and outdoor activity.

Evaluation criteria
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Computer Vision Sensor

Solution functionality. A detection algorithm is overlayered a camera feed to get data points.This either happens on the device 
or by processing afterwards.

Classify mode of transport. Yes, by applying machine learning algorithms, the vision sensor can be trained to detect all types of 
modes.

Collect and handle anonymised data in 
compliance with Danish and EU legislation, 
including GDPR.

Yes. Either the system is set up with secure data transfer or will have direct data handling on the device.

The solution should provide data aiming at 
a 200 - 400 meter distance from the metro 
stations.

Vision sensors are limited to the camera reach and angles. The solutions suggest a reach of 
approximately 40 meters per camera.

Detect routes. Yes, by over layering GPS point to the camera window, the traces can be detected.

Detect obstacles or barriers which cause 
delay for cyclists and pedestrians.

Yes, as it is possible to trace very accurate routes it is also possible to see stays or detours.

Detect multi modal trips. Yes. If the modal shift happens within the camera view.

Collect data 24 hours a day and all year 
around.

Yes. Some solutions might have trouble due to lack of street lights in the evenings and night. It is 
possible to combine with thermal cameras.

Distinguish between indoor and outdoor 
activity.

Yes.

Known accuracy. Accuracy of trace is up to 99%. The accuracy is up to 95% for occupancy and mode detection. 
According to providers.

Estimate ability to scale citywide. Difficult. The solutions provide detailed data but require cameras to be installed at every point where 
data is to be collected.



Tele data

Solution functionality Tele data collect users movement between cell towers. This gives data on how people move from zone 
to zone, defined by a number of cell towers.

Classify mode of transport Yes. By combining data on speed, distance and public transport network. This can be difficult in inner 
city areas as cars and cyclist ometimes move at the same speed.

Collect and handle anonymised data in 
compliance with Danish and EU legislation, 
including GDPR

Providers ensure that data will be anonymized and aggregated in accordance with legislation.

The solution should provide data aiming at 
a 200 - 400 meter distance from the metro 
stations.

Yes. The data will be divided into zones from the cell towers. The zones can be adjusted in accordance 
with number of towers.

Detect routes Yes. Between zones and by triangulating data. See below for accuracy.

Detect obstacles or barriers which cause 
delay for cyclists and pedestrians

Only for large transport disturbances such as road blocks.

Detect multi modal trips Yes. The solutions can detect whole trip from origin to destination. See below for accuracy.

Collect data 24 hours a day and all year 
around

Yes.

Distinguish between indoor and outdoor 
activity

Varying.

Known accuracy Variable accuracy between 50 m to 1 km depending on the environment and the solution.

Estimate ability to scale citywide Accessible.



Transport survey app

Solution functionality Transport survey apps collect trip data through a combination of questionnaire and GPS data gathered 
from the user’s smart phone.

Classify mode of transport Yes.

Collect and handle anonymised data in 
compliance with Danish and EU legislation, 
including GDPR

Yes. The respondent gives consent to handle location data.

The solution should provide data aiming at 
a 200 - 400 meter distance from the metro 
stations.

Yes.

Detect routes Some providers can.

Detect obstacles or barriers which cause delay 
for cyclists and pedestrians

No.

Detect multi modal trips Yes.

Collect data 24 hours a day and all year around Yes.

Distinguish between indoor and outdoor 
activity

Some providers can.

Known accuracy Mode of transport is determined based on data about speed and acceleration. The accuracy of GPS data 
depends on the weather and the urban environment the user travels through. Under optimal conditions 
the technology is accurate down to a few meters. The accuracy of mode of transport detection is up to 
95% accurate by some providers. The overall quality of the data depends on the number of responses 
and the processing of the GPS data by the solution provider to infer mode of transport.

Estimate ability to scale citywide Transport survey apps can collect data from any geographical area. The main limitation to this 
solution is user recruitment. Users must download an app to their phone and occasionally respond to 
questionnaires.



Wi-Fi sensor

Solution functionality The solution records signals from the Wi-Fi radio in smart phones. Some solutions combine this with 
other types of sensors such as lasers.

Classify mode of transport Yes, in combination with other types of sensors.

Collect and handle anonymised data in 
compliance with Danish and EU legislation, 
including GDPR

Yes. Some providers are able to use Wi-Fi data in compliance with GDPR.

The solution should provide data aiming at 
a 200 - 400 meter distance from the metro 
stations.

Yes. It requires sensors at each intersection within the 200 - 400-meter radius.

Detect routes Yes.

Detect obstacles or barriers which cause delay 
for cyclists and pedestrians

No.

Detect multi modal trips Some providers are able to detect multi modal trips.

Collect data 24 hours a day and all year around Yes.

Distinguish between indoor and outdoor 
activity

No.

Known accuracy 2-5 meter geographical accuracy by some providers.

Estimate ability to scale citywide The solution requires a sensor to be mounted at all locations where data are to be collected. The sensors 
have a reach of 10-20 meters in urban environements.
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