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“Everything that happens in automated 
vehicles happens at a location and in a context.”

“By combining data from automated vehicles and further 
sources with maps, we can learn about what happens at locations.”

First remarks…



Pos. based info-servicesCreating relationshipsMap based data store

The “Hot Spot Map” concept
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Combining location,
context and

events/measurements
using statistical
methods and 

machine learning

•Predictive GNSS Quality

•Predictive Quality of
Service (4G/5G/GNSS)

•Landmark Signature
Recognition Map

Fleet 1

Fleet 2

Fleet n

3rd
party

DataSource



Services for VTT
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Service Vehicle owner Development partners

Crowd Based GNSS Availability

Predictive Quality of Service for Mobile Networks

Landmark Signature Recognition Map



Crowd Based GNSS Availability
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Providing vehicles with a prediction of 
the upcoming GNSS available along its route.

Enrichment of map with vehicle data:
GNSS horizontal dilution measurements
per road segment.

Service based on enrichted data:
Mean and variance of horizontal dilution

2.1m, 1.5m, 
2.0m, 0.6m

Mean: 1.55m
Variance: 0.47

1.5m, 2.0m, 
2.1m, 2.9m

Mean: 2.13m
Variance: 0.34

4.0m, 4.2m, 
3.6m, 3.9m

Mean: 3.93m
Variance: 0.06

3.3m, 3.5m, 
3.5m, 3.4m

Mean: 3.43m
Variance: 0.01

1.5m, 1.9m, 
1.8m, 1.3m

Mean: 1.63m
Variance: 0.08



Predictive Quality of Service for Mobile Networks
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Subservice: 
Static Network Coverage Map 

including Context Based 
Prediction

Subservice: 
Dynamic Prediction based on 

real-time network 
measurements

Mobile network availability
Northwest of Stuttgart

Source: Bundesnetzagentur

Service: 
Provide vehicles with a prediction 
of the upcoming Network Quality 

available along its route



Predictive Quality of Service for Mobile Networks
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Static 
Coverage 

Map

Other Services

…

Vehicles Edge/Cloud/Server

Neural
Networks

Aggregated
Neural

Network

ADFs Hotspot Map

Query 
Proxy

Updated NNs

Query of distributed pQoS

Query Map based data (REST API)

Query pQoS
(REST API)



Landmark Signature Recognition Map
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Service: 
Provide location and past/predicted LiDAR reflections of 
landmarks for different positions on the road



Spatial Information Selectors
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Route selectorRegion selector



Where to Process What?
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Uploading
vehicle

Service requesting 
vehicle

Upload Service

Map Based 
Data Store

Before upload During upload During storage During service When receiving service



THANK YOU FOR
YOUR KIND ATTENTION.

www.Hi-Drive.eu   Twitter_X@_HiDrive_    LinkedInCompany/Hi-Drive 

This project has received funding from the European 
Union’s Horizon 2020 research and innovation 

programme under grant agreement No 101006664.
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