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• The widespread use of wireless communication systems, 
the imminent deployment of 5G and the risk perception 
has highlighted the need to characterize the residential 
Electromagnetic Fields Exposure.

• The AMPERE project proposed by six academic teams, 
from 4 countries and submitted in 2015, responded to 
this request.

• The main contributions of the AMPERE project have been:
-The modeling of the global exposure (UL and DL)
-The temporal analysis
-The aggregation of spatial  and temporal EMF exposure with   
geographical data, population distribution, socio-economic data 
and uses toward EMF mapping building.

AMPERE project



Toward RF Exposure Maps 
based on data fusion

Outdoor assessment and 
surrogate  geostatistical 
interpolation and modeling  
(e.g. Kriging)

Fusion 

RF MAP OF EXPOSURE

Indoor assessment and 
statistical modeling  
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Outdoor drive test measurements in Paris 
and Brussels. Surrogate modeling.
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Indoor exposure

Indoor source

Indoor exposure

Outdoor Source
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Temporal Measurement
CDF of measurements carried out
Brussels, Paris, UU



Toward Global exposure via fusion data  

Global exposure based
on LEXNET concept



- Global ( UL and DL) exposure is  needed to assess the residential Electromagnetic Fields Exposure.
- Indoor Exposure assessment using deterministic method is complex, statistical methods have to be used
- Surrogate models can be used where measurements are not easy to perform
- Fusion data matching usage and exposure can be used to assess the residential Electromagnetic Fields Exposure.

Next step….

Spot Measurements
Drive test measurements
Sensors Networks measurements 
Trace mobile measurements 

Wireless networks
cities  structures 

IA

What has been learnt from AMPERE

European projects Seawave and Goliat will improve the monitoring approaches 
using IA 
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Conclusion

Dans la confusion trouver la simplicité
De la discorde faire jaillir l'harmonie
Au milieu de la difficulté se trouve l'opportunité

Albert Einstein, 
Trois règles de travail


